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The aero~vnamic  load characteristics of a wing-body combination
were determined exper*ntalJy from 0.80 to 1.03 Mach n~er for angles
of attack up to 26 degrees. Two wings, both with 30° sweep of the
qmter-chord  line, taper ratio 0.2, aspect ratio 3, ~d thichess of
4 percent chord, but of different types of construction, were tested.
One wing was of solid steel and the other was of plastic tith an inner

A steel core. .
.- ..

the
for
ary

The load distributions for both wings were similar, but loads on
more flexible wing were somewhat reduced. The twist distributions
both wings were calculated. Some typical flow studies of the bowd-
kyer are presented.

INTRODUC?l’ION

Satisfactory stability characteristics have been obtained at sub-
sonic speeds for thin low-aspect-ratio wings with moderate leading-edge
sweep (ref. 1). In order to evaluate in detail the load and stability
characteristics of this type of wing on a body of revolution throughout
the transonic  speed range, a wing with an aspect ratio of 3, a taper
ratio of 0.2, 30° sweepback of the qtier-chord line, and with ~CA
65AO04 airfoil sections was selected and the load characteristics are
presented. The longitudinal stability characteristics are presented ti
reference 2. This wing is one of several wings being studied in a gen- “
eral program at the Wrigley 16-foot transonic tmel. To date, the load

5 characteristics of other wings in the program have been published inL references 3, 4, 5, and 6. Data were obtained at Mach rnnnbers from 0.80
-.
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to 1.03 for angles of attack up to about 26° for two wings of the same u
geometry but consficted of different materials. One wing was made of r
steel and plastic in an attempt to devise a cheaper and faster method
of wing construction. The other was a solid steel ting used for tom. /
parison to check the effect of aeroelasticity  and to establish the valid.
ity ofdata obtained with the less-rigid reinforced plastic wing. The
twist distribution due–to aerodynamic loading was calculated for both
wings. Sae typical flow stidies of the boundary layer-are also presented.

.

SYMBOLS

b

c

E

c’

Cn

%

CN

cm

Cp

M

Ap

q

x

Y

wing span

wing chord parallel to the plane of symmetry

average wing chord

mean aerod=ic chord

wing section normal-force coefficient

section pitching-moment coefficient about the wing mean aero-
dynamic chord

wi~-panel

wing-panel
nl.o

J 1.0
normal-force coefficient-,

()
cd%

0.26 C n ~

pitching-moment coefficient about O.~ct,

press~e coefficient, $

Mach number

local static pressure minus the

_ic pressure

distance parallel to the center

distance n~l to the-plane of

free-strem static pressure
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A
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>. a model ale of attack

8 angle of twist of the chord line measured in planes parallel
w to the plane of symmetry

J
Subscripts:

L wing lower surface

u wing upper surface

MODEL DESCRIPTION

The general arrangement of the model is shown in figure l(a). The
wing was mounted to the same steel body of revolution used in refer-
ences 4 and 5. The fuselage had a fineness ratio of U, an ogive nose,
cylindrical center section and a boattail afterbody. The wing was swept
30° at the qwrter-chord line with a taper ratio of 0.2, and aspect ratio
of 3, and NACA 65AO04 sections parallel to the plane of symmetry. Two
wings were constructed of different materials. Figure l(b) shows typical
cross se’ctions  of both wings. One was constructed entirely of steel with
a leading-edge section and a trailing-edge section which was tongue and

-. ~ooved to a center section. The spaces left in the grooves were used
as ducts for the pressure tubes to the orifices. The other wing was con-
structed in such manner that a steel core with a thin brass plate at the

-a trailing edge was surrounded with the wing pressme tubes, and then
polyester resin was poured about the structme to form the fig contour.
This wing hereinafter is called the plastic wing.

)
I The twist characteristics for these wings were determined by the

method described in appendix A. The steel wing was found to be less than
half as flexible as the plastic wirig. The influence coefficients Aij
and BiJ (see appendix A) used tocalculate the twist were as fol.lows:

For the steel wing:

.
. .

AiJ x 10-5 at j =–
i

1 2 3 4 5

1 0 0 0 -1 -4
2 -2 6 -2 -8 -13

-2 5 9 -9 -28
z 1 4 11 -27
5 1 4 ; 12 -5

I Bij x 10-5 at j =–

Ei 1 2 ’

1 0 0.1
2 -. 1 1.3

1.7
i -:; 1.7
3 .3 1.8 L0.1 0.21.1

3::
;:;
4.8 ~:;

5

-0.3
93
.3

10.5
37*9
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For the plastic wing:

Aij x 10-5 at j = _

1 2 3 4 5

0 -2 -6 -11
-1 7 :2 -22 -34
1 9 -31 -78
2 9 14 -: -1oo
2 9 14 -69

BiJ x 10-5 at J = -
i

1 2 3 4 5

1 0 0.3’ 1.0 0.8 1.1
2 -0.1 1.9 1.8 0 3.1

.1 3.3 7.0 7.3 7.6
z .2 3.5 10.4 23 ;1 33.4
5 ● 2 3.5 U.1 30.2 90.8

where Aij and Bij represent the twist in degrees measured p=allel

,-

.

to the angle-of’-atiack  .~.@e at the.$th station..~+s.l~.a  load or m~nt . .
at the jth station, respectively. The five spanwise stations chosen
were located as follows:

Station
+b2

1 0.245
2 .412

.58o
z .~o
5 .915

A better c~arison of the twist—characteristics, however, of’ the steel
and plastic ting is shown in figures 2(a) and (b). The plots show the
effecti~f a unitiloading applied at .mY span~se stat~o~ (abscissa)~ On
the particular spanwise stations 1 through 5, for-loadings at the 25-
and 65-percent-chord lineS. The main difference @tween the two plots
result-s from a change in the stiffness and a shift of {~e elastic-axis
location of the two wings. If the elastic axis is defined as that point
of the lacal chord which gives zero twist- when a load is applied at the
point, then figure 2 indicates the position of the elastic axis. The
plots show that the ekstic tis of the p~stic wing passes through the
0.25c at about the 0.75b/2 station, whiie thati 0$ “the S-+el wing passes
through the 0.25c”at-the  o.85b/2 station. Inboard of-these spanwise--sta-
tions the elastic axis lies behind the 0.25c _ (positive–values of
twist), and outboard the axis lies ahead of the 0,25c llne (negative
values of ttist).

~e.rows of pressme orifices were located at 16, 25, 40, 60, 75,
and g5 percent semispan stations for b.o~h the steel and plastic wings.
In each row on both the upper and..lower surfaces, the orifices were

.

.

.
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located at 1, 2, 5, 7, 10 percent c and at

5

intervals of every 5 percent
chord thereafter up to the ~-percent-chord  station.

TE~S AND TE~QUES

The tests were conducted in the Langley 16-foot transonic tunnel,
which is described in reference 7. The Mach nwber range etiended frm
0.80 to 1.03, which corresponded to a Reynolds number range from about
7 X 106 to 8 x 106 (based on the wing mean aerodynamic chord). The maxi-
mum angle-of-attack range extended from -20 to 26° in 2° increments.

The pressure data were obtained simultaneously with the force data
presented in reference 2. The wing pressmes were recorded by photo-
graphing merc~ manometer boards. The data were then processed by elec-
tronic calculating machines, which plotted and tabulated the res~ts.

At the termination of the pressure program, a study was made of the
flow in the boundary layer of the plastic wing for a reduced Mach number
and angle-of-attack range. The technique used in reference 5 was employed
to render the flow visible. The technique entails painting the ting sur-
face bhck and then applying a white ground-glass paint similar to china
clay. The wing therefore appears white when dry. Wetting with a clear
fluid causes the black sublayer  to become visible. Thus, by emitting
fluid from a point source on the wing in a stream, the fluid path in the
boundary layer is traced. As the fluid trace changes with time, the his-
tory of the trace Usappears as a result of the evaporation of the fluid,
so that the existing trace represents an average flow for a short interval
of time. For these tests clear varsol was used as the liquid agent. The
point sources were particular pressme orifices thr~ which the
was forced. The locations of the sources were as follows:

x
F at -

0.25 ~ 0.40 g 0.60 ~ o.~ ~ 0.% ~

0.5 0.5 0.5 0.5 0.5
.10 ---- ---- ---- ----
● 15 .15 ---- ---- ----
.20 .20 ---- ---- ----
.25 .25 .25 .25 ----

---- ● 35 ---- ---- ----
.45 .45 ● 45 .45 .45
.65 .65 .65 .65 ----
.80 .80 .80 .80
.90 .90 .9 .90 -:2

fluid

.
The flow studies were recorded photographically.
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ACCURACY OF MEA~S

~ficient t- was allowed after a particular test~ondition was
reached for the pressure manometer tubes to settle tithin about 1 percent
of the ultimate value of the manometer level.

.

.

The indicated an@e of attack was corrected for tunnel-flow angu-
larity. Based on readout–accuracy and repeatability, the angle of attack
and Mach number are believed to be accurate within the foUowing limits:

u,deg. . . . . . . . . . .“; .,. . .“.-. . . . . . . . . . . . M.ol
M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~0.0~

REUS AND DI~USSION

Flow studies.- Sample photographs of the flow on the right plastic
wing are presented in figure 3. No genera discussion of swept-wing flow
is attempted here. Only those features of the flow studies which repre-
sent significant characteristics to be noted in the following wing pres-
sure discussion are covered. A general discussion of the flow over swept
wings may be found in references 8, 9, and 10.

.
Some of the features of the-boundary flow which can be noted in the

photographs of figure 3 are the indications of shock waves, the indica-
tions of flow separation, and the indications of vortex-type flow.

Shock waves are frequently indicated by the fluid path where there
are abrupt changes of the streamlines. Note in figure 3(a) at M = O.*
that shadowgraph trace~”of the waves are visible ati.angles of attack of
2° and 4° (indicated by the arrow8 on the figure), and note how the fltid
lines are altered where they intersectithe wave. The location of the
waves is more-obvious at the- higher angles of attack by the more ab~t
turn= of the flow.

Separation first appears as an irregular darkened region generally
increasing in area with increasing angle of attack. For this wing there
ap~ear to be two different areas where separation may commence, depending
on the Mach nmber. At- M = 0.80 for example, figure 3(a) at a = 4°
shows the separation to stafi along the leading edge near the ting tip.
This results from a combination of a swept leading edge, a small leadlng-
edge radius, and a thin wing. At the higher Mach nubers lead--edge
separation as such occurs only at much higher angles of attack. (com-
pare 0.80 with 0.% and 1.03 Mach numbers of fig. 3(a) for a = 60.)
However, separation does start near the tip at the trailing e e before
the leading-edge separation occurs. %See figure 3(a) at- a = 6 for
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M= 0.94 and figure 3(b) at a = 10° for M =
appears to stem from the intersection~ in the
of the shocks originating at the leading edge

1.03. This separation
vicinity of the wing tip}
and near the trailing edge

of the wing-body juncture. Both types of separation extend inboard with
increasing angle of attack.

Once separation occurs, the etistence  of vorticitY in the flow above
the wing is indicated in the boundary-hyer  traces by the circulation of
the fluid lines in a counterclockwise direction. For exsmplej observe
the photographs for M = 0.80 at the higher angles of attack. A line
through the aftermost points along each of the indicated streamlines
should coincide with the projection of the vortex core on the wing sur-
face. Note that at a = 6°, the vortex cone sheds near the tip and the
point of shedding progresses inboard with increasing angle of attack, as
does the separation. At m = 19° (fig. 3(c)) the vortex appears to shed
at about 0.25b/2. The vortex strength at thi= angle of attack is much
greater than at the lower angles of attack, as is shown by the accumul-
ation of the fluid near the vortex origin.

The origin of the vorticity at M = 0.94 and M = 1.03 appears to
be in the vicinity of the intersection of the shock waves where the sepa-
ration forms. Vorticity is permitted at the shock intersection since
different entropy changes occur inboard and outboard of the intersection.
The angle of attack at which this vortex forms increases with Mach nmber.
With increasing angle of attack at the higher Mach numbers, the vortex
flow fina~y reverts to a vortex generated along the leading edge once
the leading-edge separation occurs at the higher angles of attack.

ChordWise pressue distributions.- A tabulation of the chordwise
pressure coefficients for all test conditions for the steel wing is pre-
sented in table I. FiWe 4 presents a comparison between the chordwise
pressue distributions for the plastic and steel wings. As is noted,
there are minor differences in the angles of attack for the two wings.
In general these differences are of the order of the accuracy of meas-
mements of these angles (*O.lOO). The differences in the pressure coef-
ficient with one exception ma< therefore be considered to be caused prin-
cipa=y by aeroelastic effects. A significant difference in the varia-
tion of the chordwise pressure distributions exists between the two wings
at angles of attack from about 2

0 to 8° at a Mach number of 0.80. As
this Mach number was the first for which data were obtained, the dis-
crepancy sugge’sts  a temporary difference in the leading-edge swface
conditions for the two wings. The plastic-wing flow studies of fig-
ure 3(a), which were taken after the Pressure tests) for ‘gles ‘f
attack of 4° and 6° at a Mach number of 0.80 indicated separation at the
outer sps,n~se stations, but the pressure distributions of the p~stic
wings indicated attached flow. The outboard stations of the plastic
wing generally show the effect of decreased local angles of attack due
to load when compared to the steel wing.
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For either wing at the low angles of attack the increase in load
coefficient progressing toward the tip illustrates the effective span-
wise increase of angle of attack induced by the trailing vortices of a
him tapered swept wing. Consequent, the separa~ion appears first
at the tip and progresses inboard with increasing angle- of attack as
indicat~ by the flow studies of figure 3.

me pressure distributions on the ~per surface are fairly constant=-
over most of the wing panel at an angle of attack of about–20°, which of
course indicates separation. Increasing the angle abwe 20° produces
more mgative pressure coefficients and, in addition, the innermost-sta-
tion shows signs of the streamlines being tinned dotiward toward th=wing
surface; that is, the pressures near the trai~ng edge begin to recover
or increase in a positive sense. As the angle of attack is further
increased this effect tends to progress outboard. ~ese presswe changea
are believed to be- caused by the change in location and the increasing
strength of the vortex that-s shown in figure 3 at M . 0.80. Ati”
M = 0.9 to 1.03 for the high angles of attack, the distributions near
the root are also influenced by the strong shock wave shown by the chord-
wise distributions.

Spanwise load distributiom.- It is apparent from the chordwise
pressures that the type of wing construction, with some exceptions, has
only minor effects on load distribution; therefore, the spanwise load
distributions are presented only for the steel wing in figure 5. me
distributions are nearly elliptical at the low angles of attack, but as
the angle of attack increases, the load distributions tend to become
triangular, with the trimar loading commencing at the tip. The
triaar distribution spreads inboard as separation fores with further
increase-of angle of attack. At the angles of attack where the load dis-
tribution is elliptical inboard and tria~lar outboard, increasing Mach
number tended to reduce the extent of the triangular ltiing. The tripl-
ication is that increasing Mach number at a high constant angle of attack
extends the attached flow region outboard. This @lication is verified
by the flow studies (fig. 3(c)). No--that at angles of attack of 15°
and 1P, the hi~er the Mach ntier, the larger the region of-attached
flow .

Panel loads.- The variation of the integrated ting loads with angle
of attack is shown in fi~e 6 for the teat- Mach number range. If com-
pressibility effects are considered, the load-carrying capacity per uni~
angle of attack should increase to a =imum at approximak~ M = 1.00.

The data show that, for CN values up to qboub 0.6, the ~
load-carrying capacity per unit angle of’ attack occurred at M = O.~.
For CN values from 0.6 to the highest test value, the maxtium load-
carrying capacity occurred at MSO.98.

*

.—

.
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A comparison of the variation of the panel pitching-moment coeffi-
cient about the 0.25c1 with normal-force coefficient and the wing-tidy
pitching~oment  data of reference 2 is shown in figure 7. The changesAn

~ with normal-force coefficient agree in general withof the slopes dCN
an

those of the data of reference 2. The absolute differences in ~ atdCN
a given normal-force coefficient are due to the absence of the fuselage
stability contribution in the present data.

Center of loads.- Fi~e 8 presetis  the exposed panel load centers
and the local section load centers for the angle-of-attack and Mach nw-
ber range of the tests. The spanwise center of load was located at
approxtitely 50 percent of the semispan for all test conditions. , The
most rearward position was at about k6 percent of the mean aerodxc
chord for the panel load centers and k6 percent of the local chord for
the section load centers.

Increasing angle of attack up to about 20° tended to shift the
panel center of load rearward and inboard. The single data point for
m above 20° shows a tendency for the cerrter of load to become invariant
with the higher angles of attack. In general the effects of changes in
angle of attack on the center of load decrease with increasing Mach num-
ber; this result is to be expected since the chordtise  load distribution
becomes more rectangular as the flow becomes supersonic over most of the
wing.

Twist distribution.- Combining the Mluence coefficients and the
integrated normal forces and mments in the manner described in appendix A
or by the method of reference 5 yields the wing spanwise ttist distribu-
tions. The dynamic pressures corresponding to the measured loads =e
presented in figure 9 for the test Mach number range. Calculations were
made for both tings at angles of attack of 4°, 8°, and 20° and for
M = 0.80 and 1.00. A comparison of the resulting spanwise twist distri-
butions for the steel and plastic wings is presented in figures 10(a)
and 10(b). At G = 20° and M = 1.0 the calculated ttist angle of the
tip of the plastic wing was -0.9° as compared to -0.4° for the steel wing.

The following remarks are drawn from the leads investigation of an
all steel wing and a geometrically identical reitiorced plastic wing.
Both tings have 30° sweepback of the qtier chbrd, a taper ratio of 0.2,
and embody NACA 65AOOk airfoil sections.

The chordwise pressue distributions for the steel and plastic wings
were similar for the test range with sme exceptions at Mach nmber O.~.
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However the t~e of construction had only minor effects on the chordwise  F
md spanwise load distributions. The order 01 magnitude of the tip twist
was calculated at a Mach number of 1.0 and an angle of attack of 20° to
be -0.9° for the plastic wing as compared to -0.4° for the steel ting. .
The spanwise load distributions were nearly elliptical at the low angles
of attack, but at the higher angles the distributions tended to becme
triangular cmencing at the tip. The center of l~d on the wing panels
moved rearward and inboard with increasing angle of attack for all Mach
numbers. The movemenbf  the load center with ~le of attack decreased
considerably with increasing Mach number.

Langley Aeronautical kboratory,
National Advisory C-ittee for Aeronautics,

Langley Field, Vs., June 19, 1%7.
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APPEN’D~ A

If the spanwise and chordwise distribution of aerodynamic loading
of an elastic wing are Mown, the twist distribution of the wing can be
calculated, as follows

p}= [Al p}+ [Bl{m}
where the influence coefficients are defined as the elements of the
sq.we matrices [A] and [B] .

me elements Aij and Bij represent the ttist at the ith span-
wise station due to a load or moment at the jth station.

The spanwise load distribution and the spanwise pitching-moment
distribution are elements of the column wtrices 2{1 and { }m , respec-
tively, where the elements lj and rn

j are the integrated loads and
moments respectively over the jth spantise  segment; that is,.

and

J J In C2
‘J ( )

d:
‘*C’58 (j-l)/n%m

where

n n~er of spanwise stations

c’ mean aerodxc chord

E average chord

. c local chord
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The setup for measuring twist tith @rrors iS sh~ in figure 11.
The technique employed for obtaining the influence coefficients involved

.

principally the use of mirrors, linear-scales, and a transiti.” tids were
applied at the desired points along the wing. A diagram illustrating the *
twist measurements is shown below:

z
ae

*. Eyepiece
4 d >

ao

where

a. zero twistireading

ae reading due to twist G

A change in the angle e of the tirror required a change in the scale
reading as sighted thro@ the eyepiece. -~ translations of the
mirror up or down have little effect on the scale reading. Thus, only
twist about the y.uis (perpendicular to the plane of the paper) is
obsened.

ence

where

~ding at t~e jth spanwise station of the 0.?5c welds the influ-
coefficients due to normal force of the ith spanwise station. Thus

(ae
‘i.= * tan-~ J

- aoJ )
d —

*
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Loading at the jth spanwise station of
ence coefficients due to a moment about the
the ith station; thus,

13

the 0.65c yields the influ-
y-a.xis through the 0.25c of

where

‘io.65c
Bij = m-

‘ij deg
(0.65c - 0025C)J in-lb

(
ae - a.

*tm-l J )j o.65c
‘io.65c =

d
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a

.
Prewm cmIfk1en2, P, at

I 0. lebp o.26b/2 o.4m/2 O.eob[a O.?Sbn 0,95b/2 o.12b/2 o.z5b/2 0.4M o.nm/2 a.76bB o.95b/z

Percrnc H = 0,80 .
.56?
.257
.168
.094
.083
.@*6
. Ns

-,025
-.041
-.051
-.069
-.080
-.093
-.099
-.103
-.097
-.0C6
-.072
-.05s
-.034
-,017

.007

.0s2

., -1.9$.

.$10

.287

.17e

.109

.065

.OM

.020
‘,014
-.OM
-.061
-.069
-.090
-.lm
-.158
-.100
-.103
-.009
-.075
-.055
-.030
-.011

.017

.043

0.80 a . -a .**
.661

-.026
-.066
-.0?1
-.009
-.150
-.090
-.112
-.1s5
‘.137
-.13*
-, 149
-.149
-. 1+9
-.l W
‘. lZ6
-.l W
-.0*9
-.064
-.03s
-.011

.011

.049

.0,1 0631

.23C  .22’2

.23s .1s2

.16*  .099

.145 .065

.092  .OW

.061 .010

.022 -.017
‘.W6 -.020
-.02* -.042
-.054 -.061
-.06s -.065
-.068 -.073
-.054  -.084
-.063  -.0?1
-.087 -.092
-,079 -.08s
-.072 -.01+
- .0s6 -.065
-.056  - .050
- .051 -.020
-.021 -.016
.014 .006

.*5O

.288

.203

.114

.C67

.031

. Mb
-.ezo
-.059
-.068
-.0@5
-.W3
-.ll  C
-.119
-. 125
-.114
-.094
-.0s2
-.058
-.034
-.007

.021
.021

.Zw

.Zna

.193

.145

.na$

.033
-.@35
-.072
-.109
-.103
-.114
-.152
-.130
-.134
-.126
-.lno
-.112
-.067
-.055
-.034
-.015
-.m3
-.008

.050

.16t

.120

.031

.034
-.012
-.020
-.035
-.071
-.075
‘.104
-.113
-.110
-.092
-.oea
-.112
-.095
-.0J7
-.079
-.06s
‘.056
-.015

.023

.677

.001
-.049
:.049
-.049
-.055
-.075
-.094
-.oqb
-. 10*
-.120
-.120
-.1?0
-.120
-.124
-.12*
-.10s
-.W2
-.076
-.059
-.033
-.01s

. W9

.6.0
-.009
-i 05@
-.050
-.056
-.om
-.096
-.11A
-.118
-.12*
‘.1’26
-.13*
-.145
-.1*
-.14>
-.131
-.114
-.092
-.072
-.049
-:O&

.033

.b2*
-.04s
-.070
-.080
-.109
-.loq
-.117
-.126
-.151
-.lzz
-.158
-.158
-.126
-.121
-. 1s8
-.138
-.110
-.092
-.W5
-.036.
-.005

.030

.037

.675

.@bn
-.020
-.063
-.107
-.124
-.1*5
-.143
-.156
-. 13s
‘.141
-.175
-.143
-.141
-.127
-.094
-.1*
-.052
-.043
-.022
.m5
.ol~
.019

1.1s
Z.2U
S.w
7.2U

10.00
16.m
10.M
as.m
so. m
as.m
40.m
48 .m
60.GI
Z2.m
za. m
Z2.m
m..m
Tom
m.m
22.C4
Zo.ol
22.W

-.032
-.077
-.094
-.107
-.1$7
-.111
-.159
-.164
-.13*
-.1-
-.169
-. 149
-.178
-.172
-.162
-.144
-.124
-.137
-.101
-.07a
-.OL*
-.009

-.3C*
-.262
-.108
-.184
-.17a
-.172
-.151
-.161
-.171
-.181
-.176
-.185
-.1s6
-.178
-.166
-.150
-.124
-.116
-.090
-.061
-.034
-.006

-.43s
-.331
-.238
-.229
-.216
-.201
-.201
-.107
-.130
-.194
-.196
-.195
-.19s
-.191
-.175
-.163
-.130
-.llb
-.101
-.07s
-Oosa
-.014

-.689
‘. 436
‘.317
‘.287
-.280
-.250
‘.253
-.232
-.220
-.229
-.221
-.221
-. 21s
-.104
‘. 167
-.151
-.118
-.lM
-.066
-.031
‘.003

.024

-.942
-.547
-.*O3
-.346
-.s1!
-.290
-.272
-.252
-.2*S
-.2*Y
-.225
-.221
-.207
-.1~4
-.170
-.150
-.116
-.O~*
-. C2.9
-.001
-.W1

.030

-,760
-.*M
-.545
-.4*1
-.37*
-.294
-.24~
-.216
-.296
-.181
-.191
-.187
-.1’/7
-.152
-.132
-.122
-.a9a
-.084
-.063
-.021
-.021

.017

.125

.076
::::

-.016
-.032
-.06s
-,072
-.057
-.077
-.097
‘.0S4
-.121
-.117
-.112
-.102
-.oas
-.1O*
-.07s
-.055
-,02s

.012

.000
-.044
-.027
-.009
-.060
-.071
-.062
-.011
-.09S
-.108
-.113
“-.122
-.132
-.123
-.17.2
-.110
-.091
-.009
‘.067
-.043
-.01!

.004

-.038
-.063
-.obl
-.07s
-.092
-.094
-.112
-.112
-.121
-.132
-.141
-.14*
-.1*1
-.132
-.129
~:;

-.034
-.061
-.027
-.006

.034

-.072
-.079
-. 07s
‘.091
-.10a
-.11s
-.141
-.136
-. 1S7
-.149
-.155
-.162
‘. 16Z
-. 14s
-.135
-.125
-.OQO
-.0’29
-.051
-.021

.009

.02*

-.001
-.085
-.001
-.09s
-. lM
-.124
-.1’24
-. 124
-. 13!
-. 15s
-.147
-. 1s6
-.161
-..;:

-.122
-.004
-.070
-.044
-.023

.011

.037

-.108
-.103
-.lM
-.116
-.126
-.14s
-.156
-.145
-.165
-. 11*
‘. 141
‘. 147
-.141
-.119
-.101
-.093
-.071
-.054
-.035

.005

.005

.037

.

*

,-

.
.647

-.4s+
-.357
-.285
-.2$4
-.247
-.240
-.245
-.228
-.220
-.233
-.228
-.226
-.212.
-.210
-. 19*
-.168
-.1*1
-. 117
-.066
-.054
-.025

.010

- 1.94°

.449

. - 3.W*
.191 .124

-.909  -1.014
-.015 ‘.960
-.715 -.902
-.580  -.n44
-.504 ‘. 76~
-.@l -.203
-. 367 ‘.426
-.337 -.3.26
-.315 -.94$
-.308 -.317
-. 2s9 -.304
-.277 -.285
-.2*5 -.268
-.248 -.245
-.zla -.221
‘.196 -.181
-.158 -.151
-.12s -.121
-.09b -.023
-.070 -.050
-.022 -.02*

.003 .016

O.m
1.=’
2.W
s.m
7. w

10.00
ls.m
Zo. m
15.=
ao.m
36.W
40. m
48.W
mm
t2.c.a
Sam
22.W
m.ca
7s.m
W.w
86.M
Eo.m
98.W

.025 .5*1
-.027  -.339
-.061 -.M*
-.168 -.249
-.160 -.207
-.1ss -.196
-.148 -.201
-.143 -.211
-.185 -.196
-.173 -.204
-0208 -.213
-.204 -.208
-.201 -.zob
- .171 -.199
-.157  -.195
- .102 -.laa
-.158 -.160
-.145 -.14’2
-,129  -.122
-.107 -.093
-.09s  -.068
-.054  -.043
-.013 -.ol#

.419
-.7V7
-.576
-.42S
-.377
-.329
-.301
-.205
-.2.23
-.27s
-.266
-.2M
-.248
‘.226
-.215
-.107
-.1s4
-.131
-.101
-.070
-.0s5
-.001

.013

.606
-.557
-.6b0
-.543
-.4’2s
-.3U5
-.314
-.268
-.246
-.22s
-.212
-.234
-.203
-.195
-.170
-.147
-.149
-.106
-.091
-.066
-.040
-.02’2
-.018

.030 .341
-.216 -1. W1
-.2s6 -.7s6
‘.367 -.578
-.3s5 -.379
-.29c -.$44
‘,255 -.319
-.226 -.s07
-.274  -0287
-.250 -.285
-.27b -.285
-.264 -.244
-.2S9 -.254
-.221 -.242
-.lqo -.2?.1
-.214 -.215
-,186  -.181
-.14*  -.15q
-.144  ~:;:;
-.116
- . 1 0 0  -.072
-.054 -.041
-.010 -.013

.-?-~::;
-.932
-.aal
-.026
-.722
-.207
-.$07
-.416
-.355
-.313
-.289
-.259
-.237
-.206
-.166
-. 14*
-.11s
-.077
-.04s
-.006

.002

.W5
-.667
-.459
-.252
-.s12
-.3W
-.265
-.254
-.258
-.?53
-.243
-.246
-.239
-.230
-.211
‘,187
-.155
-.1s3
-.102
-. 07#
-.0*2
-.015

.02>

-.671
-.73s
-.718
-.?64
-.60-
-.**
-.619
-.3?*
-.525
-.472
-.U1
-.372
-.320
-.280
-.263
-.211
-.1?9
-.159
-.137
-.115
-.024
-.0’29

1.X2
.z.m
::

10.M
16.-
Zo.m
Z2m
M.m
36 .m
40.OU
46.W
w .Ca
Z2.m
m.-
Z2.m
m.c4
m.m
80.~
as.m
20.W
96.W

.257

.190
,147
.108
.070
.035

-.001
-.017
-.018
-.045
-.065
-.057
-.10a
-.l M
-,103
-.097
-.oqo
-.113
-.oaa
-.0’71
-.047
-.009

.22a

.120

.096

.052

.025

.002
-.000
-.017
-.045
-.064
-.078
-.093
-.106
-.112
-.111
-.102
-.n93
-.095
-,073
-.056
-.034
-,015

.230

.152

.094

.046

.017
-.004
-.029

.268

.101

.114

.065

.033
‘.004
-.041
-.061
‘,071
‘.098
-.1*
-.12’2
-.120
-.118
‘.115
-.112
-.093
-,062
-.057
-.0s2
-.0-

.010

.321

.210

.132

.Ow

.048

. mz
-.C29
-.055
-.372
-.097
-.101
-.115
-.122
-,1s5
-.lzb
-.llq
-.091
-.. so
-.059
-.-42
-.010

.014

. 2M

.180

.118

.06s

.023
-,043
-.oa?
-.102
-.117
-,101
-.130
-.150
-.147
-.12s
-.110
-.117
-.092
-.060
-.561
-.027
-.030

.002

.403

.a39

.Zaz

.230

.10s

.1*2

.096

.07Z

.05a

.016

. M2

.m4
-.045
-.054
‘.054
-.054
-.048
-.oao
-.056
-.040
-.028
-.001

.416

.’201

.231

.174

. 1*1
.111
.099
.059
.02*
.603

-,014
-.033
-.049
-.060
-.063
-.061
-.0s+
-.059
-.045
-.0?.0
-.016
-.004

.410

. Sza
:;::

.144

.104

.Obz

.011

.012
-.010
-.027
-.040
-ibib
-,062
-.071
-.OM
-.060
-.05s
-.045
-.025
-.011

.01*

.457

.s5s

.249

.191
● 145
.690
.049
.02$
.001

-.027
-.0A2
-.022
-;b~+
-.074
-.079
-.083
-. C69
-.W*
-. *5
-.023
-.ms

. m-

.511

. MZ

.202

.225

.174

.11*

.074

.Osa
,013

-.016
-.020
-:050
-.064
-.082
-.084
-. Oeb
-.*S
-.0S9
-.044
-,02s
-::;

.406

.331

.260

.122

.13s

.045
-.016
-.obl
-.009
-.10s
-.112
-.122
-; 125
-.110
-.104
-.109
-.0s9
-.081
-.970
-.0?.3
-.050
-.!026

-,042
-,061
-.077
-.091
~:fl;

-.112
-.115
-.102
-.0*7
-.0s5
-.067
-,040
-.@22
.ms

.
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TABLE 1.- STEEL WRIG P=UKE COEFFICIENT DATA FOR TW TE2T

WE OF ANQLE  OF ATTACK - WH W~ER - Cmtlr,.ed

NACA RM L37GO~

Preaawe  cmtiicient, P, ak

O.lfi/z o.26b/a 0.-/2 O.eobp O.lobfr 0. Q5b/2 0.16b/2 o.26b/a o.4@ o.62a/a 0.75~ 0.Mb/2

n = 0.00 H = 0.80

.02?
-.671
-.734
-.084
-.000
-.722
-.513
-.442
-,4a5
-.42s
-.412
-,s72
-,9s9
-.217
-.267
-.201
-.242
-.22*
-,197
-.140
-.1$9
-0090
-.0S7

-.1s2
-1.*19
-1. s74
-1.427
-1.201
-1,002
-,522
-.*75
-.429
-.407
-,$06
-.352
-0337
-.310
-.s03
-0223
-.243
-,220
-.191
-.1s7
-.121
-.006
-.065

-.343
-1.327
-1. s1s
-1.3$2
-1.’2Z>
-1.312
-1.213
-1.0a7
-.SW
-. snt
-. 3B7
-.28$
-.2B0
-,280
-.27*
-,251
-.23>
-.2M
-,18*
-.150
-.1’20
-.00?
- .9s1

.615

. 5s4

.436
,311
.324
.260
.211
.173
.135
. Iw
dom
.052
.030
.015

-.002
-.011
-.01’2
-.025
-.02$
-.or4
-.012

.00$

‘.465
-,*2S
-.$2s
-.!13
-.!0!
-.890
-.86*
-.847
-.827
-.795
-.766
-.73s
-.703
-.644
-.617
-.500
-.51s
-.40
-.417
-.374
-.325
-.283
-.225

.b21

.540
0437
.37s
.326
,262
. 19S
.1*1
.131
#ovo
.665
,035
.009

-.001
-.020
-.038
-.02s
-.049
-. O+*
-.053
-.060
-,085

.039
-i *as
-,5M
-,643
-,510
-,481
-.371
-.330
-.s71
-. S39
-.s51
-.322
-.310
-.?*8
-.22s
-.?41
-.205
-.182.
-,159
-.127
-.10?
-.059
-.011

.s’21

.*72.
,406
. 3*
.202
.235
.102
:%
.0’/0
,0b4
.051

-:%
-.010
-.020
-.015
-.049
-.036
-.020
-.015

.010

.107
-1,3’/3
-1. *la
-:::;]
-.502
-.393
-.’393
-.’260
-.35s
-.349
-.!13
-.296
-.280
-.262
-*2W
.- .207
-.179
-.150
-.11*
-.084
-.051
-.018

.547

.4$0

.s43

.282

.247
0103
, 17b
.129
.Ogz
,064
,043
.021

-.002
-.016
- .02s
-.029
-.025
-.011
-.027
-.01?
-.006

.005

- .197  .196
-,s11 -.519
-.805 -.5*
-,797 -.s4b
-.785 -.546
-.771 -.s69
-.760 -.551
-.7b2 -.549
-.71* -.542
-.60s -,5!0
-.660 -.515
-.620 -.49W
-.592 -,476
-.542 -.45s
-.50Z -.440
-.462 -.415
-.413 -.3ea
-.!69  -.164
-.324 -.34~
-.281 -.32#
-.237 -.307
-.1#5 -,245
-.15s -.2S1

.592 .464

.494 .39*

.304 .326
,321 .254
.26S .19s
.205 .110
.15s .040
.109 -.010
.On -.049
.0+0 -.052
,022 -,%

-.002 -.111
-.024 -.124
-.050 -.124
-.059 -.124
-.072 :::;;
-.058
-.065 ~::::
-.036
-.039 -.101
-.054 -.124
-.062 -,145

,247
-. *75
-.404
-.*7*
-. ● **
-.402
-.*C6
-. *
-.4s5
-,415
-.401
-,475
-.*71
-,4*Y
-.42b
-,.*4
-, 4’2?
-.42*
-.42s
-.*18
-.*1C
-.417
-.41!

.500

.4s7

.374

.29*
,247
.151
.07b
.02*

-.015
?<027
-.874
-.114
-.13o
-. 1$s
-.141
-.156
-.151
-, 1*1
-.171
-.149
-.203
-. 22*

-.09b
-.440
-.410
-.*>a
-.43s
-.43s
-.440
-.440
-.440
-.441
-.444
-.447
-.450
-.4ss
-.456
-.4s7
-.-1
-**
-.440
-.472
-.47a
-.460
-.4* I

.526

.309

.440

.s99
● S**
,2s3
.179
. 12s
.07s
.04’2

- - -
-.09s
-*0$1
-.o~+
-.11*
-.135
-. 1*1
-.157
-.172
-.142
-.221
-,247

-.054
-1.120
-1.100
-1.088
-1.047
-1.007
-.853
‘.642
-. *SO
-.s52
-.316
-,2W
-.295
-, 260
-,256
-.233
-.195
-.160
-.143
-.196
-.077
-.057

,006
.5S6
.468
.350
.285
.249
.laq
.147
.124
.000
.059
.ob4
.016

-.005
-.011
- .02+
-s024
-.024
-.020
-.o!a

.000

.007

.028

~j;;;
-1.007
-1.003
-,995
-.962
-.880
-.612
-.’205
-.606
-.426
-.4M
-. S32
-.279
-.247
-.?04
‘.16b
-.t$~
-.089
-.067
-.034

.005

.570

.475

.’364

.Im

.256

.lW

.143

.lM

.081

.o*n
,027
.001

-.026
-.01s
-.0s9
-.049
-.041
-.040
-.031
-.01s
-.00s

.009

.6>7

.593
,515
,464
.383
.318
.251
.212
,104
~llz
4112
,109
.041
,022
.022
,005
● wl

-.027
-.02a
-.020
-.020

.000

.6s8

. 52*
,436
.367
.331
.267
.237
,189
.149
.11*
,0? 1
.045
.03?
.020
. W*

-.006
-.011
-.021
-.021
-,019
-.012
-.009

.

-.101
-.121
-.137
-. 1a7

n = 0.00 a - 9.89” 33 = 0.30 ● ✍

-.835.
-1.026
-1.019
-1.013
-.?s3
-,W2
-.9*5
-,9s0
-,924
-,906
-.042
-.822
-,772
-.716
-.651
-.*W
-. SS4
-.515
-.472
-.430
-.306
-.348
-.2*3

.702

.650

.579

.517

.471

. *W

.341

.2$5

.250

.214
,1a7
, 14*
● 11*
,091
,060
.049
.025
.W5

-.005
-.023
-.634
-.084

.016
-.021
-.905

-1.043
-,950
-.902
-,666
-.508
-,4ss
-,511
-.430
-.400
-.304
-.261
-.s11
-.926
-.2a9
-.276
-.240
-,207
-,1?9
-.124
-.060

,733
,703
,62!
.545
.476
.3.97
.325
.Zas
.2s0
.172
.1.71
.1$6
.097
.066
.066
.041
,029
.004

-,01s
-,020
-.020
-,019

.047
-.957

-2,0s0
-1.1s2
-1.100
-1.000
-.*75
-.352
-.53~
-.565
-,*OV
-.430
-*435
-.420
-.337
-.372
-.3*1
-.22+
-.300
-,262
-.235
-.177
-.1O*

-.575
-1.640
-1.611
-1.531
-1 ,M*
‘1, S66
-1.226
-,939
-.662
-,516
-.475
-.435
-.420
-,406
-.294
-.3s0
-.s46
-.32*
-.’204
-,273
-.2S7
-.194
-.1*1

-.331
-1.739
-1.714
-1.598
-1.481
-1.341
-.992
-.414
-.192
-.409
-.409
-.378
-,367
-.’357
-.349
-.s’24
-,298
-.275
-.248
-.215
~:;fl
-.086

,70q
.615
.520
.449
.415
.r140
.’203
.2s2
.210
.174
.145
,111
.0s4
.050
.Oa
,022
,015

-.003
-.010
-,01*
-,018
-.02s

-.603
-1.270
-1.252
-1 .2*1
-1,208
-1,207
-1 i 160
-1.090
-1 OOZS
-.920
-,014
-.696
-.s~l
-.513
-.445
-.s93
-.s5$
-,3!0
-.280
-.251
-,212
-,167
-.117

-.6*
-,733
-.777
-.?T1
-.?65
-*7M
-.742
-,727
-.705
-,b69
-.6*7
-,6%
‘,642
-.6?6
-.614
-.s00
-.570
-.547
-.510
-.493
-.472
-,437
‘.419

.697
,6@
.501
.445
,393
, SS1
.239
.217
, 1S5
.139
.lM
.073
,042
,029
,000

-.021
-.0s3
-.047
-.056
-.067
-.104
-.167

-,590 .007
-,626 -,452
-,625 -.453
-.617 -.4ss
-.612 -.453
-.6X2 -.450
-,608 -.455
-.604 -.455
-.599 -.457
-.999 -.4ho
-,584 -,462
-.574 -.4*3
-,567 -.*3
-.55s -.-s
-.54* - .4b3
-.53* -.463
-.522 -.463
-.507 -.sas
-.495 -.426
-.40+ -,468
-.470 -.473
-.449 -.475
-.441 -.477

.64s .931

.588 ● *77

.501 .418

. ● @ .B4’7

.SB5 .291

.317 .203
,260 ::;;
.209
.169 -:~:
.12$
.100 -.049
.064 -.090
.090 -,115

-.md -.12s
-.035 -.135
-.obz -.156
-.065 -.159
-.089 -.173
-. 10* -.186
-*132 -.172
-.159 -.228
-.225 -.252

-.s22
-.726
-.710
-.716
-.718
-.715
-,712
-.69*
-.609
-.671
-.*M
-.64s
‘,626
-.61*
-.59*
-.503
-.574
-.555
-.534
-.520
-.507
-.**2
-.679

.60?

.6M

.5M
, 4W
.452
.’206
.21*
,276
.242
.Iw
.153
.125
,087
.068
.039
.0!5

-0005
-,029
-.046
-.072
-.10s
-.18?

-. 7*3
-.300
-.s9s
-.52b
-. 57*
-.579
-.576
-.571
-. M*
-. *3
-. Mo
-.s5s
-,553
-.549
-,543
-.517
9529
-.521
-.517
-.509
-.497
-.403
-,01

.660

.62s

.35s

.4-4

.441

.37s

.21s

.265

.22.4
, 177
. 14!
.114
,017
.014
*M2

-.02C
-,056
-*W9
-.0t3
-, 12s
-. 15s
-.223

.657
,60?
.51S
.442
.s97
.s3?
.212
.232
● 197
.162
.120
. 10s
.069
,04V
.02*
.013

-,001
-,015
-.022
-.024
-,OYS
-.0!1

.s09

.aol

.720
,631
.558
.$71
.s9s
.s51
.s11
.231
.226
,209
,146
.112
.112
.060
.059
,032
.010

-.008
-.01*
-.031

,761
.687
.59s
.527
.484
.*11
.s75
.>18
.271
.2>0
,199
.16*
,132
,104
.081
,057
.048
.018
.00!

-,006
-.0!21
-,048

●

.—
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a

. PreBaura cmK1ch~ P, e
2.leb/; o.a*/2 oAob/2 0.60b/2 0.?%/2 o.sub/z o.12b/2 O.wz OAW2 o. Eob/2 o.76wa O.oswz

M = 0.80 . = 13.99 M = 0.80

.022
-1.106
.1.265
.1. z93
-1.2$0
.1.098
-.E*7
-.740
-.2.74
‘,677
-.576
-.533
-.311
-.504
-.441
-.465
-.444
-.438
-. *O*
-.320
-.362
-.307
-.217
.aM
. n71
.780
.685
.607
.514
.440
.305
.340
.254
.247
.220
.163
.12s
.120
.077
.047
.025

-.M6
-.038
-.od8
-.099

-1.017
-.795
-.78s
-.795
-.799
-.009
-.801
-.785
-.77’2
-.761
-.756
-.?50
-.74’2
-.739
-.729
-.719
-.’/09
-.698
-.6E6
-.673
-.659
-.639
-.621

.728

.736

.677

.621

.580

.51s

.451

.401

.334

.309

. 2*9

.230

.188

.159

.120

.092

.057

.022
-.009
-,041
-,1 W
-.171

-.7ss
-.72s
-.701
-.692
-.*3O
-.6s7
-.686
-. 68*
-.680
-.674
-.674
-.674
-.670
-.* ’/o
-.*6
-.*58
-.*57
-.b56
-.M5
-.*39
-.6’26
-.62s
-.623

.675

.690

.646

.5W

.554

.M*

.419

.372

.s29

.232

.241

.190

.160

.1s0
,095
.05s
.010

-.ms
-.037
-,072
-.122
-.217

-.M6
-.22s
-.327
-.624
-.617
-.aal
-.617
-.610
-.602
-. con
-.306
-.606
-.207
-. boa
-.208
-.612
-.612
-.611
-.615
-.615
-.610
-.202
-.206
.*
. @b
. ● 2O
.578
.538
.461
.W
.256
. ma
,257
.225
.183
.141
.W2
.051
.012

-. MS
-.042
-.073
-.119
-.162
-.240

-. a97
-.691
-.$92
-.690
-.C86
-.688
-.C07
-. *M
-.33*
-.623
-.684
-.*84
-.686
-.60s
-.320
-.620
-.692
-.609
-.b92
-.691
-.638
-.677
-.M&
.*6
.451
.395
. cm
.532
.520
.420
.*B3
.306
: :2;
.239
.216
.164
.11?
.Oal
.057
.012

-.027
-.07$
-.129
-.214

-.049 -1.079
-1.009
-1.035
-.973
-.947
-.95?
-.920
-.894
-.873
-.855
-.ss6
-.alo
-.709
-.749
-.72S
-.691
-.662
-.63*
-.614
-.58a
-.55s
‘.527
- .4W

-;~
-.699
-.698
-.692
‘.696
-.695
-.689
-. 6a0
- .*73
-. 6**
-.bzl
-.650
-.a*s
-.630
-.62s
-.613
‘.601
-.509
-.502
‘0568
-.561

.674

.*3

.586

.526

.405

.414

.3+5

.295

.290

.215

.176

. 1s2

.Om

.077

.023

.002
-.012
‘.042
-.065
-.095
-. 1*2
-.226

-.665
-.622
-.621
-.617
-.611
-.611
-.604
-.600
-.598
-.599
-.593
-.593
-.591
-.530
-.580
-.508
-.505
-.381
-.57~
-,574
-,533
-.557
-.557

.642

.6a4

.57s

.522

.464

. *OO

.940

.289

.247

.197
● 166
.123
.085
.043
.006

-.02*
-.042
-.074
-.0q7
‘.137
-.176
-.243

-.627
-.618
-.621
-.621
-.614
-.620
-.610
-.613
-.614
-.613
-.614
-.610
-O*18
-.622
-.623
-.628
-.620
-.632
-.624
-.*35
-.632
-.624
-.629
.603
.622
.636
.W3
.562
.494
. ● 44
.s95
.340
.297
.264
~221
,118
.128
.004
.Ou
.027

-.017
-.053
-.095
-.145
-.227

-.32’2
-. 49s
-.491
-.491
-.491
-,491
-.492
-.492
-.492
-.494
-.495
-.498
-.500
-.504
-.507
-.209
-.513
-.516
-.322
-.527
-.53s
-.337
-.541

.550

.514

. *74

.416

. 3s9
, 27s
.195
.117
.082
.a49

-. Ws
-,058
-.009
-.100
-.125
-.152
-.161
-.102
-.197
-.108
-.2*
-0280

-.601
-.574
-.572
-.571
-.574
-.577
-.580
-.sdl
-.503
-0505
-.509
-.589
-.591
-.596
-0590
-,602
-.607
-.611
-.2.14
-.617
-.62s
-.62*
-062?

.525
● 57.5
.513
. 47*
.4S2
.353
.201
.21s
.155
.120
.063
.OU1

-.65b
-.056
-.083
-0112
-.13?
-.160
-.191
-.192
-.260
-,287

.W2
-.8!9
-.826
-.840
-.856
-.867
-. ’2~3
-.014
-.?72
-.735
-.675
-.635
-,5~o
-.581
-.512
-.560
-.5*2
-.550
-.523
-,508
-.502

-.401
-,414

.906
,965
.S72
.776
.699
#bob
,s24
,469
.42s
.334
.319
.297
,22s
,lal
.17s
.122
,081

.— .050
.019

-.013
-,0*7
-0163

-1.047
-.U79
-.E2*
:.aas
-.906
-.096
-,07s
-.86*
-,8s5
-,s29
-,aoa
-0773
-.74a
-.715
-, tan
-.673
-.651
‘.658
‘.622
‘.601
-.%9
-.*5
-.905

.s26

.s00

.731

.666

.616
,542
,492
.437
.384
.337
.290
.2%
.21s
.172
.147
. lot
.0a4
.041
.010

-.024
-.068
-.151

-.573
-.541
-.541
-.MO
-.341
-.344
-.54a
-.547
-,569
-.552
-.557
-.554
-.55*
-.5bo
-.562
-.966
-.572
-.575
-.574
-.580
-.506
-.Ma
-.330

.541

.52S

.506

.459

.413

.326

.252

.18*

.123

.092
,034

‘,023
‘.055
.-.07!
-.103
-.12*
‘.147
-.170
-.19*
-,194
‘.257
-.233

-.MO
-.*35
-.*M
-.633
-.*35
-.*3*
‘.417
-.698
-.6s9
-.640
-.*42
-.643
-.645
-.*4!
-.651
-.634
-.*57
-.657
-.693
-.660
-.662
-.261
-. Ma

.502

.314

.517

.4a!

.452

.380

.312

.241

.184

. 14S

.0?1

.02*
-.006
-.036
-.06s
-.096
-.125
-. 1s1
-. 18s
-.1s2
-.259
-. 2s9

-1.330
-1.980
-1.32S
-1.279
-1.2M
-1.187
-1.009
-.979
-.863
-.776
-.67$
-.611
-.MO
-.525
-.507
-.477
-.460
-. *47
-.+17
-.’287
-.356
-.293

.790

.731

.6*7

.576

.523

.457

.415

.354

.305

.259

.225

.100

.1*9

.110

.089

.061

.042

.012
-.007
-.035
-.067
-.111

.722

.690

.613

.544

.Soa

.*35

.S72

.320

.200

.238

.203

.170
,131
. 10*
.069
.047
.025

-.W9
-.0s1
-.053
-.100
-.144

m - 21.20”
-.711
-.487
-.693
-.699
-.702
-.707
-.713
-.713
-.717
-.711
-.717
-.714
-.714
-.706
-.700
-.$9s
-.686
-.682
-.67*
-.670
-.*49
-.637
-.610

.842

.834

.771

.710

.665

.593

.5=

.407

.497.

.ss5

.340

.306
1263
.221
.105
.1*1
.116
.071
.036

-.003
-.055
-.147

-.697
‘.691
-.673
‘.670
-.*
‘.665
‘. 66S
‘.602
‘.657
-.*57
-.657
-.*
-.659
‘.661
-.661
-.655
-.657
‘.663
-.654
-.652
‘,651
-0347
‘0641
, Mb
,696
::::
*5W
.52$
. Mo
.*11
.272
.s2s
.281
.222
d 19T
.Ibq
.120
.086
.050
.019

-.013
-.054
-.106
-.206

-.779
-.762
-.769
-.775
-.7s0
-.780
-*785
-.7a1
-.lzn
-.789
-.705
-.780
-.77a
-,7A6
-.760
-.756
-.746
-.740
-.727
-.715
-.bqs
-,672
-.627
.8**
.8s0
● 813
.7s7
.711
.641
.s73
.530
,476
sum
.392
.s42
● 3W
.263
.219
.180
.148
.097
.063
.azs

-.03s
-.121

-.171
-.7*2
-0758
-.762
-.7*
-.762
-.765
-.’766
-0 76!
-.767
-.769
-.762
-.766
-.766
-.7&3
-.761
-, 736
-.751
-.742
-.794
-.726
-.715
-.7M

.736

.7*S

.7+3

.704

. ti6

.60S
,544
. 4W
.*3
.401
.35?
,318
,2?4
0240
. lsa
.141
.124
.002
.042
.005

-.040
-.145

-. 74*
-.73s
-s734
-.729
-0727
-.727
-.726
-.724
-.723
-.720
-.720
-.72s
-,722
-.72. s
-.723
-.715
-.715
-0717
-,711
-.745
-.705
-.700
-.6!3

.646
,702
● b91
. 6s8
.62-
. Xa
.907
. 4b1
.415
.1*Q
. S24
● z#z
h *4O
.209
.264
.12s
.034
.052
.011

-,024
-.085
-.192

-.017
-.69s
-.691
-.657
-.65S
-.667
-.883
-.695
-.699
-.bw
-,681
-.669
-.*4O
-.b68
-.*3S
-.623
-.615
-.623
-.599
-.597
-.594
-.5s8
-.531
.920
.999
.922
.8.73
.754
.657
.580
.52s
.477
.3a7
.2?5
.3*3
,275
.229
.214
.16’2
.115
.005
.042
.001

-.036
-.16’2

-.719
-.700
-.694
-.701
-.694
-.702
-.705
-.704
-.710
-.709
-.707
‘.707
-.704
-.704
-.700
-.698
-.6q6
‘.692
-baa
-.680
-.672
‘.666
-.658

.741

.758

.715

.666

.623

.557

.501

.446

.402

.251

.314

.273
t232
.200
.157
.120.092
.052
.016

-.020
-.079
-.161

-.059
-.786
-.7’71
-.742
-.75s
-.75s
-.7*8
~:;;:
-.767
-.742
-.729
-.699
-.701
-am
-.b06
‘,681
-*6M
-,*5 I
-,647
-,6s8
‘.616
-.534

“&

.

.
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TABU I.- ST~L  WINO P=UN.2  COEFHC~T MTA ~ ~E TUT

WE OF MOLE OF A~AC2i  A21D MACE NUKB22R  - C&wd

WCA RM L57G09a

‘*man
c

Preanure  coel[lcient, P, ak

o.lllb/2 0.HW2 o.4&/9 0.60bf2 0.76b12 0.96b/2 0.16b/2 0.mb/2 o.4m/a 0.6mfi 0.7Bb/Z  O.OSW1

O.c.a
1.15
z .2U
6.m

1;::
18.CQ
W.m
tn.m
So.m
62m
M.w
48. m
W.m
hn.m
M,w
Z2.m
m.m
75.m
Zo.m
Z2.m
W.m
Z2.w

1.Z8
t,ao
5 .m
7.00

10.00
in.m
Zo.oa
Is.@
ao.m
86.00
40.m
:::

8*.W
m.m
a6. m
m.m
72.W
W.m
8B.03
mm
22.00

-.194
-.931
-.949
-.932
-.QU
-.945
-.944
-.940
-.920
-.901
-.841
-.801
-.775
-.753
-.724
-.717
-,Gm
-.640
-.596
-.555
-.525
-.440
-.340

.052
● 997
.97a
.a96
,a*
,7s7
,669
,612
.5*9
,4BJ
*M1
.4s4
,363
,318
.301
.219
.1*
.15*
.11*
,062
.010
069

- .95s
-.9s1
-.9s1
-,952
- .95s
-.9ss
-.922
-.*SB
-.959
-.*S3
-.9M
-.911
-.919
-.087
-.060
-.031
-.’/w
-,740
-,6s2
-,6s2
-. 56s
-.506
-. 40s

.037

.073

.84$

.?99

.761

.690

.637

.577

.527
,479
,437
.195
. s4~
.30s
.269
.225
. 19*
.145
.12*
● O 74
.010
~

a = .?3.k6”
‘.!46
-.942
-.936
-.s41
-.9$5
-.941
-.944
-.944
-.944
-.944
-,?42
-,04s
-.941
-.940
~::::

-.910
-.903
-.226
-.W2
-.#so
-.721
-.712

.713

.’772

. ‘/6s

.760

.703

. 6*4

.968

.541

.491

.647
;409
.365
.s24
.209
.245
.209
,174
.127
.080
.049

-.011
lQ 0

‘.W66
-.923
-.91s
-. 90*
-.907
-.wa
-.905
-.902
-.900
-. B9a
-.890
-.899
-.095
-.095
-. #92
-.8s1
-.881
-.801
-.869
-.866
‘.862
-.858
-.8s4

.609

.605

.104

.*M

.657

.602

.545

.501

.41
q+lo
, 36?
.326
.203
.290
● 206
.165
, 1s2
.Ow
.049
.007

-.05!
~

-.073
-.065
-. O*5
-.86S
-.a5s
-.056
-.8M
-.a54
-.0s2
-.a49
-.0=
-.047
-.847
-.046
-.845
-.845
-.843
-.ss6
-.037
-.0S6
-.027
-.s20
-.0s4
.511
.6$5
● 666
.619
.625
.570
.s21
.477
. ● Y2
,33!
,Sbl
.365
.261
.206
. 1*L
.116
.Ow
.047
.W4

-.047
-.105
-.200

.471 .01s

.+97 .907
s519 .98s
,503 .92*
.472 , ,a6’7
.409 ● 77*
,342 .716
.202 .462
,215 .611

~j~
.5s0
,519
,482

.021 .417
-,012 ,s72
-.044 ,352
-.076 ,300
‘,107 .2!*
-.13’/ ,Zob
-.172 ● 157
-.175 ● 1O*
-.2S* .04s

292 -,091

:;::;1 ::::::
-1,032  -1.02s
-1,0S5 -1,029
-1”.035 -1.022
-1,039 -1.030
-1.04j  -1.032
-1,041 -1,031
-1,039 -1.021
-2.0$2 -1.010
-1.021 -1.05u
-,991 -1,020
-.954 -1,025
-.88# -1.019
-,nla -1.0Q7
-.736 -.901
-,645 -.959
-. 52* -.935
-,5!s -.00*
-.459 -.01s
-.*OO -.774
-.s04 -,610
-.351 ‘. 566

.a Ss .702

.094 ,770
,87* .795
:yo; .7’/2

.’7W
.7s7 ,*93
.602 .641
.630 .592
.5-3 . .546
.316 ,496
,493 *US
.4$s ,41*
.402 0381
,265 0s43
.120 ,298
,28s ,262
.252 .225
*1W .18$
.162 .140
.121 .099
.066 .0S7
,000 -.04&

-1,02s
-1.017
-1,001
-,995
-, !*3
-.?~4
-.991
-.907
-,904
-0903
-.901
-.?01
-OQ77
-.? ’/s
-,91t
-,922
-,99*
-,952
-.941
-,93s
-.91S
-.096
-.071

.5~1

.677
,726
.7L1
.691
.64$
.592
. 54a
.505
.4s9
6411
.S7*
,339
, ’30s
,260
.214
.tal
.15!
.09a
,Obb

-.01!
~

-,V6*
-,9S0
-.9s0
-. W7
-.940
-,9Y9
-.936
-.*4
-.9jo
-.927
-.925
-,920
-.919
-,916
-.*I2
-.W9
-. W5
-. 900
-.a9D
-.8?5
-.005
-,a71
-.a#3
. 47*
.6Z6
.679
.677
.659
.M7
.5b7
.524
.*77
.&12
.399
.157

‘,665
-.s12
-.C1l
-.209
-.200
-.#o?
-.s07
-.204
-.001
-.201
-,10s
-,004
-,007
‘.S07
-.806
-.003
-.001
-.796
-.’792
-.786
-.7a3
-.7S1
-.77s

.652

.4#*

.526
,522
.**S
. 4+1
,982
,32s
. 2*2
.224
,1b4
.101

,315 ,066
. 2*3 .012
.21s -.401
, 170 -.012
.147 -,064
.096 -. 100
.0s1 -.124

-.M2 -.141
-.ob* -.223
- .  M4  -i 2M

r

.

.

.

.-.

.

.
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NACA RM L57G09a

O.o1
;:;
n.m
1?:
Loamm.m!S.m
m.ol
lam
n.m
16 .m
ba.m
Im.m
❑ .m
N.m
m.-
m.oa
10.m
U.m
W.m
Z2.m
1.18
I.oa
6.m
7.30

10.00
LB.W
Io.m
Lo.m
m.m
22 .W
Io.m
Is.m
30.M
m.m
m.m
Z3.m
m.ca
73 .m
5.a.w
Z2.m
W.m
Z2.m

o.m
1.tK
1.20
8 .m
7.60

Io.m
15.C9
Io.m
32.m
30.00
36.m
20.20
4S.W
~.2.
ZO.m
m,m
m.m
73 .Oa
20.m
Os.m
ZO.m
28.02

l.as
Z.w
3.00
‘I. m

10. Oa
16.m
:0. m
tn.m
aaw
ZO.ca
40.cO
4s.00
50.-
Za.c.a
20.m
86.W
m.oa
?z. m
2U.CU
22.Oc
00.-
sn.m

Q.lUb/2 0.25 b/2 0.4&/2 o.llob/2  0.’ibb/l o.Mb/2 o.10b/2 0,W2  0.4C42 o.ecb/2 o.’l5b/2 &05bj2  1

.037

.311

.2*9

.lB1

.166

.101

.07s

.0s0
-.001
-.061
-.056
-.075
-.08s
-.07S
-.082
-.l M
-,115
-.100
-.09S
-,076
-.063
-.020

.017

.018
‘.036
-.060
‘.078
-.11s
-.126
-.152
-.171
-.1*7
-.171
-.207
-.lm
-.236
-.245
-.294
-.226
-.192
-.172
-.115
-.077
-.034

.006

● b16
.231
.1s9
.110
.072
.049
.017

-,017
-0029
-.061
-.071
-.082
-.095
~::fl
-.1s6
-.121
-.112
-.097
-.069
-.03*
-.020

.010
-.297
-.234
-.160
-.172
-.174
-.177,
-.1*2
-.173
-.192
-.219
-.212
-.231
-.259
-.260
-.264
-.225
-.176
-OIM
-.103
-.060
-.026

.007

.060

.071

.011
-.002
-,095
-.1C4
-.088
-.091
-.l M
-.zsa
-.130
-.202
-.219
-.197
-.177
-.2’24
-.199
-.16s
-.119
-.078
-,057
-,010

,029
.29*
.236
.190
.147
.111
.07s
.033
.Olb
.016

-.016
-.045
-.028
-.093
-.102
-.l M
-.102
-.092
-.11*
-.07a
-.051
-.013

.028

.642
-.231
-.214
-.174
-.l M
-.197
-.157
-.176
-.170
-.192
-.21$
-.210
-.21*
-.224
-.240
-.248
-.204
-.157
-.112
-.073
-.035
-.wa

.024

.247

.101

.129

.0s2

.057

.032

.007

.002
-.022
-.04e
-.059
-.087
-010s
-.121
-.125
-.113
-,094
-.094
-.06*
-.040
-.007

.020

= . .2.02.
.613
.248
.166
.09J
,059
.027

~::;:
-.057
-.071
-.093
-.113
-.135
-.1**
-.161
-.11!
-.142
-.120
-.o~s
-.067
-.035
-.ooa

,026
-.464
-.308
-.253
-.24S
-.23s
-.226
-.2?5
-.2s0
-.238
-.245
-.257
-.280
-.301
-.298
-.204
-.214
-.16s
-.125
- .Oas
-.042
-.011

.026

: ;;;
.167
.101
.055
,039
.004

-.033
-.067
-.090
-.107
-.130
-.148
-.164
-.177
-.167
-.145
-.120
-.088
-.05$
-.021
. W9
.045

-.822
-.528
-.310
-.313
-.=1
-.237
-.2*7
-.282
-.2M
-.307
-.320
-.3s9
-.3+q
-.326
-.282
-.220
-.lza
-.102
-.05q
-.024

.011

.039
a - 1.96”

.542
-.314
-.28q
-.221
-.21s
-.210
- .zo~
-.225
-.222
-.228
-.235
-.2*8
-*257
-0270
-.203
-.262
-,209
-.148
-.094
-.054
-.014

.016

.051

.233

.165

.120

.070

.024

.015
-.012
-.021
‘.042
-.069
-.083
-.105
-.124
-.12s
-.130
-.117
-.098
-,085
-.052
-,017

,011
.M2

.557
-.644
-.302
-.280
-.271
-.275
-.254
-. 2S4
-.261
-.222
-.273
-.287
-.299
-.s02
- .2q9
-.269
-.170
-.1O*
-.OM
-.022

.004

.035

.074

.257

.181

. 12*

.078

.048

.005
-.038
-.096
-.071
-.094
‘.114
-.141
-.154
-.149
-.145
-.13’3
-,103
-.063
-.045
-.007

.029

.041

.509

.269
l a !
.094
.049
.017

-.071
-.04s
-.080
-.099
-.125
-.1+5
‘.171
-.188
-. Zm
-.103
-.1*1
-.116
-.062
-.044
-.005
.0F3
.038

-.9B7
-.832
-.424
-.S32
-.347
-.s’25
-.342
-.s24
-.S27
-.342
-.345
-.356
-.350
-.320
-.239
-.lbl
-.090
-.075
-.041
-.016

.021

.055

.528
-.765
-.644
-.145
-.341
-.311
-.311
-.313
-.308
-.215
-.325
-.S26
-.342
-.332
-.30Z
-.221
-.131
-.088
-*O*
-.0 2s

.016

.049

.063

.293

.102

.130

.093

.05s

.L707
-.029
-.057
-.07q
-.109
-.122
-.l  M
-.164
-.101
-.16*
-.1,6
‘.094
-.075
-,037
-.011

.025

.057

.371

. 2s8

.171

.111

.062

.014
-,073
-.151
-.232
-.223
-.214
-.247
-,255
-,192
‘,169
-.1s3
-.128
-.019
-.022
-.035
-.01s
.ms
.005

-1.067
-.999
-.899
-.751
-.576
-.415
-.333
-.291
-.252
-.210
-.247
-,247
-.220
-.122
-.145
-.120
-.104
-.OBb
-.065
-.011
-.016

,026

.642
-.737
-.n9L
-.814
-.707
-.582
-.390
-.3$2
-.297
-.2*
-.224
-*258
-.22s
-.205
~:;;;
-.12s
-.077
-.057
-.0s1
-.005

.01s

.027

.212

.132

.100

.0+5

.010
-.062
-.140
-.192
-.202
-.173
-.194
-.19+
-.l?b
-.1*S
-.119
-.lm
-.082
-.061
-.041

.01s

.003

.062

H = 0.90
.057
.236
.172
.107
.101
.04s
.02$

-.m5
-.017
-.110
-.089
-.104
-.119
-.101
-.101
-.150
-.129
-.111
-.094
-ma
-.050
-.009

.0s0

.1s2

.Oba

.031

.009
-.025
-.047
-,083
-.093
-,060
-.103
‘,135
-.119
-.175
-.182
‘,194
-.1*9
-.14s
-.145
q:fi
-.OIV

.022

.70.2

.101

.0*7
● 033
.01*
.003

-,029
-.060
-.066
-.033
-.10*
-.119
-.125
-.15*
-.156
-.159
-.13*
-.117
-.093
-.042
-.02*
-.aa7
.02*

‘.06Z
-.079
-.042
-.069
-.022
-.091
-.091
-.094
-.124
-.149
-.15s
:.175
-.194
-.207
-.z07
-.17S
-.141
-.122
-.022
-,045
-.012

.019
x = 0.90

.041
-.065
-.129
-.240
-.2M
-.232.
-,102
-,175
-.242
-.3s5
-.203
-.301
-.317
-.294
-.265
-.336
-.299
-.2.41
-,161
-,103
-.075
-.030

.010

.389

.321

.2$7

.215

.175

.127

.001

.059

.051

.004
-.015
-.OIC
-.070
-.022
-.097
-.090
-.0U3
-.116
-.085
-.062
-.031

.014

.531
-.697
-.616
-.332
-.265
-,248
-.252
-.280
-.259
-.22s
-.’203
-.312
-.212
-.317
‘,23#
-.152
-.208
-.227
-,14S
-.031
-.052
-.025

.009

.368

.260

.216

.155

.123

.091

.080

.042

.012
-.016
-.033
-.062
-.9**
-.099
-.102
-.10s
-.028
-.09s
-.072
-.046
-.021

.004

a = -O.*”

.669

.09!

.032

.010
-.000
-.034
-.061
-.022
‘.092
-lob
-.127
-.144
-.162
-.174
-.1s4
-.171
-.153
-.121
-.022
-.051
-;016

.OM

.043
-.147
-.125
-.094
-.112
-.134
-.12s
-.1*7
-.147
-.156
-. 17*
-,laa
-.210
-.223
-S 223
-.211
-.178
-.1S7
-.101
-.025
-.0 1*

.016
,046

.654

.110

.02*

.M6
-.021
-.M7
-.0ss
-,082
-.121
-.124
-.140
-.164
-.176
-*190
-.195
-.155
-.146
-.105
-.*4
-.010

.M2

.034

.071
-.282
-.216
-.145
-.16s
-.174
-.169
-.200
-. 19s
-.2M
-.221
-,231
-.25s
-,26S
-,250
-.220
-.180
-.122
-.002
-.042
-.m7

.0s2
,052

, 3q0
-.t31
-,729
-.496
-.314
-.216
-.229
-.319
-.322
-.334
-.244
-.s92
‘.360
-.*5
-.30s
-.302
-.322
-.202
-.11s
-.072
-.0s2
-.mz

.022

.352

.216
,211
* 148
*103
.021
,042
.015

-.010
-.035
-.058
-.000
-. lW
-.102
-.117
-.111
‘,095
-,WO
‘.063
-,03s
-.002

.024

.386
-.224
-.aal
-.*7*
-.*34
-.567
-,362
-.322
-.372
-.372
-.382
-.W3
-.409
-.*19
-.410
-.*
-.260
-.12*
-,025
-,030
-.mi

.027

. Mo

.293
, 29S
. 20s
● 152
,119
.076
.014

-.m~
-.030
‘.057
‘.079
‘. 107
-.128
-. laa
-.122
-. 12s
-, 110
-.09’3
-,O*s
-.025

.010

.03s

19

.505

.075

.0’25
‘.016
-,0s4
-,@56
-.029
-.114
-.145
-.154
-.174
-. w
-.210
-.219
-.2.30
-. zm
-.142
-.102
-.022
- : 02;
.-0
.057

-.432
-.3E6
-.195
-.101
-.184
-.193
-.209
-.215
-.224
-. 24s
-.247
-.26*
-.264
-.264
-.212
-.15s
-.0*1
-Otis
-.031
-.oas

.03+

.-7

.342
-1. M5
-.959
-.777
-.7*9
-.657
-. Ml
-. S3
-.U5
-.424
-.42s
-.446
-.*7
-.472
-,451
-.223
-.140
-.oao
-.04*
-.020

.013

.037

. WE

.429

.307

.228

.177

.127

.074

.034
-.010
-.035
-,028
-.087
-.116
-. lzt
-.163
-.162
-.161
-.217
-.035
-. 03-2
.:%3:

.0’35

.623

.130
-.019
-.03 ?
-.013
-. 10A
-.151
-.204
-.251
-.221
-.206
-.246
-.212
-. 19s
-.166
-.116
-.11*
-.025
-.041
-.016

.010

.02s

.030
-.4e3
-,435
‘,292
-.33s
-.274
-.261
-.220
‘.246
-.2s6
-.2o5
-.229
‘.232
‘.207
-.16s
-.127
-0104
-.076
-.054
-.0s3

.022

.017

.023

.342
-.970

-1.156
-1.022
-1 .m3
-.943
-.822
-.326
: ::;
-.48s
-. 4*9
-.326
-.257
-.mn
-.151
-.126
‘.027
-.077
-.061
-.042
-.029
-.021
. 3S2
.2A2
.193
.125
.030

-.010
-.032
-.167
-.199
-.132
-.2*O
-.276
-.2S7
-. 23,9
-.1?9
-.139
-.lm
-. Dal
-,061
-.005
-.020

.018



20 NACA ~ L57~9a

PMBsure  Cwnicie*  P, ak

0.16b/a 0.26 b/2 o.4w/a o.llm/a 0.78 b/2 o.Q5b~ 0.16bn 0. ZUb/2 0,40b/2 0.8&/’4 0.q6b/a 0.9C.b/l

Perc31
c H = 0.90 a . 5.88. H ■ 0.90 n - 7.82*

.042
-.205
-.2M
-.410
-.390
-.3*4
-,272
-,253
-.115
-.402
-.3M
-.s74
-.s09
-. S70
-.332
-.412
-. ’290
-.3*
-.245
-.126
-.070
-.017

.026

.51*

.453

.9%

.3s4

.284

.227

.269

.140

.126

.064
,095
.055

-.009
-.025
-.039
-,019
-.0s2
-.072
-.049
-.0s0
-.008

.020

O.m
I,zn
:::
7.20

10.00
16.C9
m.w
tc.m
ao.m
zz.m
Zo.m
46.W
m.w
56.M
maw
m.w
m.c.a
?z,m
20.00
H6. m
m.m
Z8.m
1.16
t.zo
6.M
7.20

Io.w
16.oa
loom
Zs. m
Zo.m
36. CQ
40.W
42 .m
M.m
SB.W
m .m
M.ba
moo
75.m
ao.m
a6.ca
Do.co
Z2.m

0.%
1.16
l.m
S.m
7.CM

Io.m
Io.m
ZO.m
Es.co
20.W
B6.M
20.W
12.W
W.m
62.00
mw
2#.m
m.m
16.m
am
M.m
m.m
Jn.m

1.2s
a.zo
U.al
7. m

Io.m
i6.m
Zo. w
z6.m
ao.m
aB.w
Zo.cm
42. QJ
m.m
nn.m
40.m
Os.mm.w
T8. W
20.W
Zs.oa
90.00
06.W

.395
-1.05.1
-.017
-.616
-.s92
-.s60
-.346
-,25*
-.3!4
-.359
-.s70
-, la*
-.309
-.129
-.*OC
-.41s
-.416
-.34s
-.215
-.107
-.0s2
-.018

.017

.508

.403

.1s2

.264

.22*

.118

.166

.125

.00*

.054
do’zk
.00+

-.021
-.040
-.054
-,054
-,045
-.057
-.041
-.021
-.001

.010

.235
-1,1.79
-1,055
-.9W
-.’724
-.601
-.422
-.41W
-.39?
-.407
-.417
-.496
-.444
-.445
-.43
-.476
-.*5E
-.35s
-.16S
-.065
-.020

.015

.043

.489
● 406
.!22
.261
.206
● 11O
,125
.006
.06B
.03.
6013

-.011
-.0s6
-.049
-.063
-.059
-.059
-.056
-,04*
-.015

.004
,097

.100
-1.2*O
-1.151
-1.049
-1.022
-.943
-.931
-,078
-.772
-.748
-.697
-.587
-.551
-.497
-.469
-.198
-.20s
-.190
-.132
-.o~ s
-.050
-.015

.012

.545

.452

.s45

.200

.2s3

.174

.12’2

.070

.046

.009
-.01s
-.oa
-.067
-.090
-.112
-*123
-.100
-.091
-.010
-.049
-.017

.00s

-.*81
-,026
-.0s2
-.009
-.798
-.811
-.000
-.722
-.774
-.7*5
-.757
-.7s5
-.71s
-,692
-.677
-.659
-.699
‘.60*
-. sa4
-.5*S
-.522
-.508
-.404

,651
.584
.4*5
.440
.104
.317
.26s
,212
: ;~
.100
.067
.029

‘.014
‘.04 1
-.067
-.067
-.093
-,096
‘. 109
‘.115
-.148

.442
-.079

-1. N7
-096S
-.*41
-.917
-.893
-.074
-.844
-.700
-.6a6
-.665
-.567
-.504
-.47s
-.428
-.36S
-.s36
-,35’/
-.315
-.22.0
-.260
-.239

,044
-.355
-.426
-.500
-.540
-,s22
‘, 299
-.360
-.40!
::%
-,466
-.466
-.461
-.415
-.491
-,477
-.41s
-*W1
::;::
-.05s
-.ms

~;;jfi
-.W
-.?47
-.097
-. ’71s
-.621
-.520
‘.467
-.464
-.47*
-.492
-.504
-.51*
-*514
-.399
-.209
-,095
-.040
-.004

.024

.059

.515

. 41a

.329

.252

.220

.16’7

.094

.060
,040
.012

-*O 1*
-.045
-.068
-.071
-.081
-.090
-.004
-.0’75
-.050
-.021
.004
.024

,222
-1,262
-1. !11
-.063
-.*OO
-.5s7
-. 4oa
-. Ma
-.433
-.452
-. 4bb
-.475
-.475
-.471
-.409
-.50S
-,470
-,395
-.280
-.100
-.s11
-.069
-.022

.621

.s21

.436

.343

.229

.272

.242

.192

.lM

.121
,094
.05?
.034
.009

-.009
-.019
-.O1*
-.03’7
-.0$2
- .0?5
-.01s
-.004

.b+4
-1.309
-1.2s9
-1.152
-1.0s?
-,W*
-.b93
-.57*
-.504
-.092
-.*~O
-,500
-.505
-. ● 95
-.*O2
-. *76
-.4* I
-. ● 20
‘.S05
-,176
-. O*S
::8:?

.5!0

.51s

.tib

.156
,30*
.256
.?09
,162
.1ss
● foa
.a?m
.030
.010
.00+

-.018
-.025
-.01s
-.04$
-.034
-.020
-.013
.009

-.197
-1.05!
-1.0$6
-. 97*
-.9s0
-, ??7
-.912
-,0?2
-,2*1
-,s20
-, 725
-. 10b
-.*74
-.62*
-.595
-.571
-.528
-,47s
-.420
-.391
-.357
-. S22
-. 2B7
.*17
.521
.4$s
.377
.s21
.252
,202
.156
.120
.077
.Osi
.020

-.016
-.051
-.07t
-.097
-.03s
-, lW
-.025
-.102
-.094
-, 114

-.784
-.790
-. ?9s
-.757
-. 74.2
-.760
-.760
-.752
-.757
-.7!1
-.740
-,727
-.120
-.711
-.706
-.*W
-.692
-*677
-.447
-.*5O
-.42?
-.607
-.59s

.66X

.626

.551

.494

.461

.174

.216

.249

.228

.100

.150

.114

.072

.0s1
-.W1
-. 02?
‘,037
-.043
-.074
-.090
-. 107
-, 1+*

-.046
-1.31C
-1.261
-1.177
-1.1?6
-1.09Q
- .9s4
-.9m
‘.’562
‘,616
‘,569
-,552
-.560
-.544
-.544
-.5+1
-O+ao
-.s84
-. S44
-.203
-.252
-.179
-.147

.605
● 521
.*23
. 35*
.314
.25S
.2#9
.160
.11!
.005
.fJsl
.010

-.006
-.019
-,0s4
-.037
-.057
-.06?
-0051
-.044
-.041
-,051

.300
-.*IC
-.656
-,632
‘.64S
-.6!5
-.650
-.**5
-.6s7
-.65*
-.64*
-.6>4
-.612
-.5s3
-.501
-.560
-.32*
-.s1s
-.5?s
-.*99
-,44s
-,472
-.45*

.50#

.442

.s77

. 20B

. 2s4

.1$7

.073

. W2
-.047
-.06+
-,12s
-.17[
-*1**
-. 19s
-.203
-.21s
-.1*3
-.193
-. 20?
-.141
-.101
-, 174

-.111
-,ST9
-.577
-.513
-. 34s
-.34s
-.565
-.5*5
-.566
-.570
-.5?4
-.57*
-. 5M
-.s02
-.5a3
-.s06
-.5a5
-.502
-.58s
-.590
-.590
-. 5!4
-. 5s7

.545

.510

.471

.409

.359

.244

.lal

.11*

.06s

.032
-.0s4
-,062
-,11s
-.120
-,151
-, 17S
-.170
-0101
-, 1*1
-, 155
-.201
-.1*7

.443

.369

.s01

. 2ss

.120

.Ouz
- m l
-.077
-.12s
-.1s4
-.190
-.2s0
-.2*4
-,232
-.212
-.101
-.160
-.145
-.124
-.069
-,098
-.022

,6s0
,$82
:::
.227
.317
.240
,216
,192
.110
,11s
.107
.0!8
.019
.m5

-.W*
-.m4
-,047
-,042
‘,037
-.023
.m7 .

.

n = 0.50 H = 0.90a . 9..9V a - 11. s2=
.037

-.492
-.572
-.720
-.690
-,651
-, 525
-.47b
-.429
-.551
-,501
-,522
-.497
-,497
-,437
-, 694
-.427
-.465
-.41s
-.s25
-.229
-.141
-.073

.7’2s

.?01

.624
,546
.480
.W2
,127
,290
.259
.179
.175
.165
.095
.066
.056
.0 S5
.020

-,006
-.02?
-.0s4
-.020
-.024

.124
-.s84
-.592
-.504
-.5=
-.5m
-.579
-.579
-.52*
-,592
‘.596
-.593
-,592
-.591
-.500
-.502
-.571
-.560
-.576
‘.566
- .35*
-.539
-.530

.025
-.651
-,752
-.*OI
-.850
-.000
-06’7s
-,506
-.552
-.599
-.557
::;::
-.5*a
-.500
-.557
-.535
-,520
‘,420
-,MO
-.375
-.280
-.12*

#02*
-1,377
-1.251
-1.076
-.074
-.7W
-.’720
-.61*
-.519
-,492
-.499
-.502
-.490
-,481
-.M7
-.509
-.498
-.465
-.403
-.320
-.213
-.16>
-.1O*

.709

.610

.525

.454

.41+

.346
,311
.259
.212
.182
.252
.114
,081
.057
.035
.014
.0!0

-.015
-,020
-,024
-.OW
-.02!

-.*14
-0907
-,s92
-.095
-,890
-.282
-.602
-.s’72
-,357
-,239
-.017
-.7~o
-,754
-.724
-0714
- .6?2
-,671
‘,649
-.620
-,doo
-,500
-.54*
-,s27
.68!
,649
.957
,693
.452
.308
,320
.27*
.237
, 196
, 15!
.120
.0s0
. O*?
,0+0
.005

-.mc
-.030
-.040
-,051
-,077
-.117

-.174
-1.237
-1 .9}3
-1 .27s
-1.181
-1.lzb
-,920
‘. 205
-.712
-.670
-.620
-.599
-.505
-.s75
-.568
-.351
-.52s
-.497
-.440
- .s71
—- .225
-,225
-. 1*3

.660

.5*S

.s08

.440

.394
.’334

.279

.231

.19*

.160
,128
.100
.071
.04
,021
.Oao

-.00s
-.026
-.034
-.031
-,0+2
-.047

-.326
-1.092
-1.065
-1.053
-1.012
-t. wz
-.363
‘.914
-.068
-,721
-.744
-.713
-.676
-.650
-.640
-.621
-.500
-.545
-.539
‘. 501
-.456
-.416
-.s93

.651

.505

.493
,423
.’zal
,320
.254
.203
.177
.130
.100
.071
,038
.021

-,003
-,0s1
-.0*3
-.032
-.0s9
-.062
‘.075
-.117

-.211
-1.435
-1.374
-1.22.0
-1.147
-1.081
-1.014
- .8*1
-.610
-.522
-.562
-.542
-.542
-. 5s4
‘.541
-.594
-.535
-.523
-,490
-.448
-.389
-.304
-,220

.773

.690

.600

.529

.405

.414

. 37~

.320

.275

.235

.204

.16s
*12*
*loo
,073
.049
.0S7
.011

-.006
-.011
-.aF1
-.075

-. **2
-1.171
‘1,149
-1.14s
-1.115
-1.101
-1.007
-.9*8
‘,817
-.R>6
-,801
-.776
-.75a
-.7,3
-.713
‘.k32
-.644
-.*17
-,s7d
-,580
-.456
-.4$2
-.li4

.713

.663

. ST*

.511

.472

.s96

.345
,297
.260
.221
● 100
.lt~
.117
.091
.06s
,040
.025
. W5-.013

-.02?
-.o*~
-.o#2

.542

.683

.422

.360

.309

.214

.131

.Oba

.010
-.019
-.077
-.127
-.156
-.164
-, 183
-.204
-,1 W
-.190
-.202
-.160
-.209
-.195

,615
.’799
.71?
,631
● 59*
.474
.395
.352
,314
,227
:::;
,143
● 1OS
,101
.060
.042
.022

- m l
-,030
-.044
-Oo?a

!
I
I

I

●

.



NACA RM L57GO~ 21

TASLE I. - STEEL ~G P=L!= COEFFICHT DATA = TES -T
RA2?OE OF ANGLE OF A~AC2S ~ S2ACE  NUUB~ - CmUnu,d

Presnure ccdfflclti,  P, ak I

D.18b/2 0.25 b/2 o.4m/2 o.Ke/2 0.nb/2 o.s6bD o.ieb12 0.2%/2  0.4obf  a o,61mf2 o.7sb/2 0.962JD

K = 0.90 a - 17.43*a - 15.116-—
-.*O1
-.583
-.504
-.s62
-.583
-.505
-.506
-.586
-.385
-.583
-.520
-.5na
-.586
-.s08
-.532
-.5%
-.593
-.597
-. W*
-.M4
-.M2
-.60s
-.6W

.335

.s12
.ss7
.515
.471
.120
.314
.230
.122
.155
.0q3
.032
.001

“::;?
-.072
-.090
‘. 107
-,127
‘.116
-.166
-.174

-.’750
-.722
-.721
-.71S
-.’220
-.71*
-.720
-.720
-s 720
-.120
-.721
-.723
-.725
-.726
-,728
-.728
-.727
-.729
-.720
-. ’fza
-.729
-.729
‘.726

:%
● 570
.5*7
.514
.449
.381
,321
.256
.219
.1*3
;:%

.037

.003
-.02Z
-.040
-.069
-.098
-.091
-.154
‘. 167

.02*
-.880

-1.004
-1.169
‘1.076
-.902
-. ’795
-.737
-.679
-.641
-.2.02
-.383
-.541
-.552
-.567
-.560
-.531
-.521
-.400
-.408
-, *94
-,*T1
-.’271

.920

.964

.072

.769

.697

.603
.527
.471
.431
● S36
.336
.312
.2*5
.200
.19*
.150
.111
.088
.061
.030
.007

-.053

-.999
-.92*
-.916
-.930
-.923
-.930
-.909
-.882
-.052
-.026
-.207
-.7ea
-.775
-. ’/64
-.750
-.729
-.700
-.696
-.682
-.665
-.65*
-.8>5
‘.613

.775

.751

.602

.625

.5a3

.51’2

.451

.402

.360

.319

.2s1

.246

.207

.1’/9

.145

.120

.096

.063

.039

.021
-.022
- .08s

-.s14
-.MZ
-.867
:.872
-.875
-.871
-.870
-.0$7
-.a38
-,s22
-.80*
-.779
-.753
-.722
-.*98
-.6s4
‘.670
-.65s
-.6*4
-.6?. s
-.625
-.612
-.582

.8?6

.844

.7?2

.709

.660

.590

.546

.M7

.441

.393

.354
..318
.27B
.21E
.2M
.170
.150
.108
.004
.058
.022

-.O*O

-.967
-.7a9
-, 72.6
-.794
-.792
-.a09
-.810
-.797
-.’766
-.7M
-.756
‘.751
-.745
-.7sb
-.729
-.?24
~:;~
-.6*7
-.691
-.604
-.675
-.663

.708

.779

.7*

.673

.6s1

.56S

.504

.456

. ● 14

.S70

.335

.297

.257

.220

.190

.162

.134
,Iou
.077
.052
.Wa

-.043

-.787
-.7s7
-.715
‘.696
-,691
-* 691
-,687
-. 6,1
‘.605
-.*C1
-.600
-.bao
-. 67s
-.6~
-.672
‘,b66
-.659
-. 6S0
-.658
-.655
-.657
-.6s3
-.650

.724

.737

.691

.646

.608

.540

.476

.4s1

.392

.343

.306

.267

.22*

.200

.164

.1s3

.111

.070

.057

.0s1
-.006
-.ms

O.m
1.16
Z.@
s.m
7.m

Lo.m
13.M
Co.m
28.m
W.m
22.m
49.m
48.00
W.w
Z.e. m
W,m
E*.M
m.m
?B.m
m.m
26.00
m.m
S2.m
1 .Za
1.00
5 .m
7.2a

10.00
15.W
Io.m
26.W
20.m
2d.m
W.oa
4s.m
Bo.m
bz.m
Zo.m
22.W
m .Qu
m.m
m.m
28 .CO
m.m
Ss.m

0.=
1.16”
Z.m
5 .m
7.20

10.C9
ls.m
20.OY
16.=
ao.m
Ss.m
40.02
4[.oa
ZO.m
mn.m
SO.m
42.W
m.oa
n.w
Zo.m
32.-
ao.m
Z3.m

1.2s
2.W
Lm
7. m

10.W
le.m
Zo.m
26 .m
30.m
Zd .m
40.01
4s.90
m.w
Bs.m
m.m
e~g
m.m
m.m
ae.m
nom
26 .m

-.674
-1.177
-1.200
-1.180
-1.159
-1.120
-1. onb
-1.028
-0961
-.074
- .00s
-.724
-.*78
-.6S4
-.610
-.599
-.579
-.565
-.557
-.5*7
-.533
-.512
-.464

.051

.7W

.724

.660

.611

.543

.500

.435

.32.4

.3*3

.204

.269

.227
: ;fi
.128
.111
.075
.052
.020

-.002
-.059

-::~~
-.716
-, ’710
-.710
-.’717
-.717
-.717
-.710
-.704
-..299
-.692
-.688
-.682
-.6’71
‘.663
-.663
-.653
- .**S
9645
-.**1
-.637

.719

.712

.650

.598

.360

.*P8
,422
.’270
.338
.2~4
.257
.217
.179
.156
.123
.000
.068
.041
.020

-.003
-.03s
-.098

-.691
-.659
-.659
-.*54
-.b*o
-.6-7
-.5.45
-.640
-.638
-.635
-.635
-.6S2
-.632
-.631
-.628
-.620
-.%25
-.623
-.622
-.*20
-.613
-.604
-.612

.670

.684

.614

.588

.544

.*78

.422

.373

.320

.260

.251

.210

.172

.125

.087

.052

.042
,012

-.009
-.037
-.961
-.112

-.796
-.699
-.694
-.694
-.692
-.605
-.692
~,fl~
-.691
-.691
-.691
-.694
-.695
-. *97
-.700
-.6q7
-.694
-.694
-.695
-.608
-.081
-.669

.642

.698

.6S4

.6s2

.613

.593
s506
.459
.416
.’268
.337
. 29*
.257
.210
.1b9
.1s2
.Ila
.060
.032
.021

-.016
-.0’29

-.492
-.560
-.*O
-.558
-.559
-.559
-.561
-.5*1
-.560
-.5*O
-.562
-.563
-.566
-,967
-.568
-.510
-.572
-.574
-.57s
-.s78
-.581
-.582
-.5a1

.5a6

.562

.534

. ● M

.439

.394

.277

.211

.240

.119

.OM
-.005
-.033
-,055
-.om
-.101
-.113
-.127
-.144
-.1s1
-.174
-.180

-.667
-.653
-.654
-.634
-.*5*
-.655
-.650
-.6S8
-.657
-.653
-.651
-.661
-.63s
-.*61
-.667
-.667
-.664
-.669
-.678
-.677
-,674
-0681
-.689

.567
.570
.567
.533
.495
.422
.353
.28B
.225
.192
.131
.069
.636
.007

-.021
-.043
-,06a
-.oaa
-.112
-.103
-.1S9
-.167

.010
-.013
-,799
-.807
-.!10
-.821
-.s10
-.780
-.742
-, ’714
-.654
-.625
-.S86
-.389
-.5ss
-.589
-.$73
-*5b5
-.559
-.559
‘.560
-.554
-.404

.V59
l::;:
.s25
.7S0
.654
.578
,522
.*77
.3s0
.s02
.s55
.20s
.242
.232
.laa
,142
.118
.086
.052
.014

-.018

-.667
-.650
-. 6*7
-.M5
-.M4
-.6M

.669

.701ib6T
● H
. 3s9
.s16
.*O
.414
.270
,32S
.2s2
.251
.212
. I**
.127
.092
.000
.044
.020

-. m9
-.042
-. 09s.

. - 19.50= x = O.uo
-.814
-.755
-.752
-.752
-.755
-.755
-.769
-.749
-.766
-.768
-.768
-.765
-.759
-.749
-.740
-.73s
-.731
-.718
-.709
-.70!
-.694
-.680
-.651

.090

.a85

.8s0

.’769
,725
.653
.509
.5$9
.502
.*52
.413
. 37*
.s32
.293
.260
.22+
.201
:;%
.096
.0 s~

-.013

-. ’771
-.762
-.746
-,730
-.’730
-.720
-.728
-,723
‘.726
-.724
-.724
-.726
-.726
-s725
-.723
-.718
-.714
-.716
-.714
-.71*
-.714
-.709
-.71s

.712

.’741

.714

.6~

.643

.584

.52s

. 47*

.430

.189

.351

.310

.270

.246

.209

.171

.148

.117

.0s0

.055

.022
-.055

-.s20
-,S29
~::::
-.027
-.828
-.8>s
-.631
-.813
-.023
-.0?.1
-.224
-.820
-.011
-.801
-.801
-.767
-.7s0
‘.767
-.75*
-. 73s
-.’/17
-.670

.091

.900

.a60

.803

.767

.691

.629

.5a7

.542

.*94

.452

.413
,363
.330
.297
.’4s4
.327
.184
.152
.121
.074
.m

-,014
-,752
-,735
-.725
-.720
-.734
-.742
-.752
-.7$2
-. ’752
-.713
-,692
-.661
-.666
-.647
-.662
-,647
-.635
-.621
-.624
-.622
-,*M
-.553

.911
1.068
. 96s
.s79
.006
.’714
.63s
.581
.538
. 44s
.441
.*14
.347
:::;
.237
.192
.167
.132
.092
.043

-.005

-.77a
-.790
-. ’755
-.759
-.749
-.733
-.7s9
-.759
-.757
-.760
-,.760
-.760
-.7s9
-.755
-.734
-.756
-.749
-.746
-.73*
-.737
-. ’732
-.726
-. ’719

.793

. W7

.700

.719

.679

.616

.557

.510

.466

.421

.225

.343

.306

.274

.234

.205
● 176
.143
.116
.0s7
,039

-.020

-.092
-.819
-.806
~:~
-.006
-.814
-.817
-.811
-.015
-.7*3
-.738
-.709
-.709
-.63*
-.718
-.?05
-.693
‘.676
-.661
-.6u4
-,675
-.562

.940
1.050
.990
.~08
.040
.7*9
● 6?:
.622
.576
.4BV
.460
.441
,s81
.339
.325
#271
.220
.188
.156
. 10Y
.050

-,012

-.028
-.821
-.813
-.a19
-.810
-al l
-.slq
-.021
-.C21
-.022
-.022
-.821
-.821
-.821
-.817
-.815
-.813
-.010
-.aos
-.7q9
-.79s
-.783
-.770

-.814
-.507
-.000
-07~5
-.795
-. ?9s
-.796
-.789
-.790
-.789
-.709
-.791
-.708
-.788
-.706
-.776
-.777
-. 77!
‘,776
‘. 776
-.77A
-.773
‘.771

-. 7M
-.777
‘.71s
-. 77*
-.7’/1
-.772
-.772
-.771
-.760
‘. 768
‘.760
-.767
-.7*7
-.767
-.766
‘.763
-.765
-.761
-.762
‘.762
-.754
-.745
-.757

.s00
.692
.691
.713
.656
.388
.M1
.49’7
.452
.405
.372
.314
,299
.245
.203
,166
.249
.111
.07?
.040
.001

-.W5

.703

.016

.7q3
:;~
.659
.605
.55b
.508
. Ml
. *2O
.3s9
. Md
.316
.2’27
.242
.215
.177
.143
.112
.Ob’z

-.004

.695

.743

.732

.704

. *7*

.622

.56s

.518

.479

.431

.3s7
, S50
&912
.286
:~
,184
.149
.127
.066
.043

-.045
—.
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TABLE 1.- 6TEEL WH PREEEUM COEFFICIENT DATA FOR T~  T~

~GE OF NLE - ATTACK ~ 2MCK NOUBER - ~3d

WCA RM L57GO~

Parcm
c

O.m
1.IS
t.w
5.m
7.29

10.8J
16 .m
10.-

i %%
i %:

} {:;
m,oQ
86.m
73.m
7am
m.cu
Z2.m
m.m
Z2.m
1.16
F..m
6.m
7.M

10.C=I
M.m
lo.m

I
Z6. W
So.m

~ ~
i ZO:m
i %.:

M.m
mm
76.m
moo
32.m
90. m
Z2.m

Pre22ure  cOOUicl*nb  P, U.

o,lm/2 0.Mb/2 O.dm/z o.5.c41/2 0.75 b/Z 0. Qllb/2 0.18 b/l 0.25 b/2 0.404/2 o.m/l o,7Qb/1 o.05bfi

n = 0.90 a . 23.689

-.246
-.903
-,970
-.969
-.971
-.9T2
-.979
-.975
-.~sl
-,809
-,azo
-,79s
-,773
-.730
-.714
-,732
-,70q
-,605
-,665
-,656
-,651
-.611
-.465
.913

1,045
1.012
,9M
.881
,’/92
.72S
.669
,622
.54s
,52*
.495
. 4s6
.388
. S70
.300
.250
.2J1
.193
.138
,085
001

-.990
-.991
-.990
-.99s
-.992
-.W

-1,006
-1.004
-.99s
-,994
-.9$0
-,974
-.932
-,912
-.eea
-.056
-.804
-.780
-,75s
-,735
-,6~4
-.649
-.551

-.991
-.006
-0979
-.905
-.974
-.9S1
-.225
-,90s
-,981
-,90s
-,980
-.980
-.977
-.973
-.970
-.964
-.958
-.951
-.*38
-.920
-.901
-.866
-.786

.714

.830

.02s
,793
.7*3
, 70S
,451
,604
.560
,515
, 676
,436
.395
. 3b4
.321
.290
.251
.218
.101
.140
.096
026

- .97s
-.970
-.960
-.9S1
-.951
-.951
-.930
-,942
-.94
-.V4S
-,941
-,941
-.930
-.937
-.~32
-.918
-.918
-.~la
-.91*
-,$1*
-,914
-,902
-.900

.649

. T@
, 760
. 7SC
.71$

-.947
-.934
-.931
-.928
-.923
-.920
-.923
-.925
-.921
-.920
-.919
-,915
-.91s
-.?13
-.910
-.909
-.905
-.901
-.a9a
-.a9b
-.884
-,076
-.830

-.698
-.859
-.057
-.853
-.854
- .2.5*
-.asl
-,050
-.050
-.849
-.849
-.a M
-ass
-.053
-.052
-.056
-.#!z
-.852
-.055
-.051
-.040
-.846
-.8*2

n = 0,90 . . =.78*

-.310
~;::~g
-1.070
-1.075
-1.079
-1.07!
-1 .W*
-.952
-.n9*
- .C57
-.63s
-.707
-.740
-.715
-.695
-.663
-.636
-.s9a
-.974
-.54s
-.4b B
-.357

-1.093
-1,093
-1.026
-1.0s7
-1 .Oaa
-1,088
-1,101
-1.091
-1 ,0s7
-1.08s
-1.075
-1.047
-. v~o
-.?Z3
-.653
-.B03
-.724
-.677
-.bza
-. 57a
-.511
-,455
-.s75

-1. mz
-1,08*
-1 .a#Y
-1.009
-1.076
-1.084
-1.0*1
-1. W1
-10022
-1.007
-1 ,08?
-1.086
-1.021
-1.071
-1.062
-lo O51
-1,032
-1.007
-.966
-.!26
-. B76
-.017
-.6s1

-1 .M2

-1.047
-1.047
-1 *M9
-1.04a
-1.039
-1,044
-1. OY!
-1,037
-1,037
‘1 .031
-1.0s2
-1.02*
-1,012
-1. OM
-.09a

-1. -
-,292
-.982
-,94C
-,?4s

,569 .516 .071 .090 .762 ,641
.6S4 .346 1.034 .942 ,8>1 .721
.712 .%8 l.ozb .927 ,842 .7’/1
.730 .558 .971 .890 .022 .75*
.677 .531 .Vls .055 .m .741

.421 .622 .*71 .031 .791 , 74s .695

.609 .377 .411 ,767 .7M ,493 .646

.527 .521 .s52 .714 :$:: .642 .209

.520 .*94 .293 ,669 .605 .567

.WO .447 ,255 .592 .59S ,.343 .52!
i &99 .417 ,196 .5’/4 , W6 .527 .406
.401 .S77 :::; .54! .511 .*a* .441
.35? .317 . 47a .*7 .444 .402
.331 ..207 .062 ,433 ● 431 ,408 .s75
.2V2 .2* .032 .,412 .389 .162 .S34
.252 .206 .S61 .147 ~ .2~4
.224 .108 .:% .s00 .320 .265
.191 .132 -.055 ,2?4 .270 . . .zee .225
.157 .109 -.002 ,231 .230 .223 .l~l
.122 .070 -.002 .!00 .2M .i9a .151
.072 .025 -,108 ,123 .:50 .133 .100
018 -.0&9 -.1b8 * 79 056 001

‘1.033
-!.02L
-1,014
-1.010
-1.W7
-.W7

-1. ws
-1.009
-1.002
-1.002
-1. -
-.W3
-,0?5
-.990
-.~s?
-.92s
-.?79
-.969
-.065
-.939
-. 9*5
-.921
-,940
. 5s4
.*71
.721
.718
.702
. *54
.614
.576.534
.491
. 4s9
.41*
.301
.392
.200
.250
. ’22C
.105
.147
.105
.054
024

-.956
-.*22
-.920
-.91*
-.*17
-.*15
-.914
-.913
-.!00
-.W2
-.900
-.W*
-.W*
-.903
-.20*
-.904
-.S9*
-.s93
-.S*7
-.692
-.020
-.W3
-. c7a

. *C9

.5s1

.56’/

.566

.54B

.495

.4>0

.3ss.327
;;::
.1$0
.13S
.099
.ob*
. 0S5
.004

-,027
-.0S7
~::::
~

.

.

.

.
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TABLE L - STEEL ~ P=uRE  COEF=HT MTA FOR = T322T

-E OF MGLE OF A=ACK ~ hUCE 3iUMBER - CwItiw4

Praasure c002flc10nL P, *

D.16b/2 o.26b/2 0.4%/2 O.w: o.- o.42b/a L16b/2 0.2Eb/Z 0.4W  0.~2 0.76b/2 O.~D

G
c

—
O.c.a
1.2s
Z.m
s .m
7.W

Io.m
18.01
Zo .m
8s.00
ao.m
u .m
30.m
4B.m
ZO.m
68.CO
Zotm
Z2.m
m.oa
m.ol
ZO.m
~.g
W.m
1.10
2.CO
6.CQ
7.2U

10.W
ls.m
10.M
m.m
29.CO
W.m
30.o1
48.M
80.M
s6.m
m.m
36.01
?0.-
m.m
ZO.m
m.m
nom
Z2.m

O.m
1.:s’
1 .m
m .m
7.2a

10.M
ls.m
ao.m
:86.
as .m
40.CO
46.m
nom
62.CQ
M.m
Z2.m
m.m
n.w
W.m
Z3.m
90.M
Os.w

l.m
a.zo
2.OU
‘1. w

10.M
15.m
:0.w
28.M
Zo.w
M.m
40.W
46.00
ZO.m
22 .W
m .m
6s.=
m.oa
m.m
w.m
lS.W
mow
06.m
—

H=o.9+ K = 0.94 a-o”a - -2.02”
.041
.323
.266
.201
.167
. 1s2
.090
.040
.014

-,041
-.046
-.069
‘.083
-.079
-.092
-.158
-.154
‘. 165
-.149
-.129
-.093
-.022

.022

.06B

.00s
-.02+
-.065
-.003
-.096
-.123
-.144
-.125
-.l M
-.198
-.169
-.219
-.239
-.270
-.204
-.292
-.S29
-.305
-.213
-,07Y

,009

.701

. Zae
.146
.125
.0@9
.061
.030

-.00s
-.022
-.038
-.066
-.076
-.093
-.115
-.152
-.173
-.166
-.170
-. 170
-.199
-.060
-.O1*

.016
-.2*8
-.195
-.131
-.138
-.143
-.146
-.145
-.149
-.1*7
-.202
-.202
-.203
-.246
-.266
-.230
-.295
-.287
-.s20
-.s09
-.195
-.050

.009

.605
-.024
-.%5
-.074
-.091
-.111
-.109
-.13S
-.15*
-.171
-.189
-.208
-.229
-.250
-.274
-. 2%
-.812
-a 10*
-. 2s4
-. ob3
-.019

.06S

.108

-.037
-.036
-.057
-.084
-,09?
-.111
-.117
-.l M
-.157
-.183
-. Zm
-.232
-.250
-.269
-.292
-.31*
‘.291
-.291
-.217
-.042

● 060
,097

boa
-.058
-.o~l
-.115
-.133
-.142
-.156
-.166
-.18~
-. 1q9
-.222
-.241
-.265
-.293
-.315
-.339
-.344
-. FZ3
-. S40
-.179
.009
.093
.110

-.03s
-.ob8
-.035
-. 10s
-.120
-.139
-. 16s
-.174
-.183
-.21s
-.227
-. HZ
-.zal
-.11s
-. w
-.359
-.335
-.134
-.190
-.010

.077

.120

.645

.257
, 162
.10-
.076
.040
.002

-.C26
-.046
-.060
-.oa*
-.10s
-.234
-.162
-.190
-.193
-.194
-.193
-.18*
-.132
-.052

.005

.043
-.401
-.26?
-. ’206
-.213
-.204
-.201
-.202
-.199
-.217
-.239
-.299
-.255
-.206
-.,298
-.321
-.931
-.329
-.335
-.s20
-.171
-.010

.055

.609

.271
.170
.101
.059
.0s2
.010

-.923
‘.065
-.089
-.110
-,1S7
-.163
-.l M
-.217
‘.226
-.230
‘.230
-.210
-.137
-.044

.027

.072
-.727
-.551
‘.261
-.260
-.2s1
‘.245
‘.284
‘,265
-.273
‘.291
-.N2
-.317
-.343
-.%1
-.379
-.397
-.303
-.225
-.31?
-.1)3

.027

.07s

.056

.217

.152

.028

.060

.0ss

.019
-.004
-.053
-.131
-.104
-.122
‘.142
‘.124
‘.124
-, 206
-.207
-,229
-.207
‘s162
-.090
-.011

.044

.203

.198

.101

.071

.031

.W5
-,028
-.049
-.035
-.067
-.1O*
-.003
-,146
‘,167
-,201
-.209
‘.214
-,2s7
‘.205
-.115
-.020

.037

.7s0
,03s

-.01s
-.016
-..01s
-0025
-.049
-.077
-,009
-.106
-.133
-.133
-.147
-.161
-.190
-.220
-,22!
-.2s0
-.230
-.lao
-.obz

.000

.041

.066

.005
,019

-.010
-,027
-.040
-.060
-.049
-.079
-0109
-,101
-.132
-.1’70
-.la*
-.217
-.220
-.211
-,2s8
-.202
-.089
-.OC*

.037

.549

.256

.17A

.0?3

. UM

.015
-.024
-.031
-.088
-.101
-.134
-.155
-.len
-.219
-.252
-.278
-.278
-.298
-.281
-.183
-.026

.049

.071
-.074
-.742
-.*21
-.297
-.322
-.a15
-.ss2
-.314
-.s17
-.329
-.s29
-.345
-.s76
-.W7
-.4W
-.450
-.430
-.411
-.25*
-.065

.034

.083

.547
-.a67
-.764
-.423
-.>70
-.261
-.353
-.$47
-am
-.s 4*
-.3*1
-.376
-. ’294
-.410
‘,427
-.4’20
-* 434
-*452
-.424
‘.262
-.064

.038

.001
,315
.217
.126
.090
.046

-.005
-.043
-.077
-.097
-.125
-.lks
-.1s0
-.2d7
-.250
-. 27*
-.300
‘.292
-.294
-.223
-.083

.023

.070

.456

.290

.165

.11s

.068

.02’2
-.060
-,196
-.239
-.268
-.283
-.353
-*IM
-.M6
-,%0
-.3M
-.367
-.926
-.241
-.125
-.027

.031

. O&
-.936
-.s7s
-.794
-.717
-,6W
-.*15
-.406
-.394
-.335
-.311
-.3W
-.373
-.394
-.411
-.422
-.41q
-.391
-.s28
-.224
-.057
-.001

.058

.643
-.114
-.916
-.846
-.768
-.702
-.203
-.007
-.409
-.3M
-.336
-.394
-.394
-.419
-.42a
-.410
-.436
-.*11
-.3M
-.21*
-::::
.Ow
.2s1
.167
.11*
.055
.016

-.057
:: :2;
-.264
-.25s
-.319
-.359
~.31q
-.3W
-.316
-.382
-.341
-.275
-,102
-,0$9

.009
,050

.6’70

.021
-.029
‘.027
‘.046
-.0b7
-.086
-.115
-.12s
‘.136
-.14*
-.172
-.187
-.214
-.2+0
-.259
-.264
-.259
-.259
-.179
-,040
, 02?
.07’2
.006

-.026
-.024
-.OM
-SO**
-.075
-.mz
-.103
-.11!
-.137
-, 158
-.107
-.zl*
-.233
-.251
-. 2s6
-.250
-.247
-.220
-.073

.0$0

.075

.625
-:R
-.120
-.145
‘.161
-.197
-.2s3
-.293
‘.290
-.294
-.140
-. aa4
-.ssa
-.361
-.355
-.s71
-.s31
-.134
-.W1

.013

.078

. lW
-.101
-.lm
-.114
-.122
-.146
-. 17S
-.240
-.220
-.2V3
-.265
-.208
-.337
-.35?
-.374

.-.374
-. B7*
-.327
-.222
-. 10b

.0s6

.034

.111
x = 0.94 c - 1.92” M= 0.94

.542
-.945
-.510
-.401
-,2S6
-.269
-.ZM
‘.26*
-.282
-.2s1
-.303
-.310
-.322
-.322
-.M6
-.374
-.374
-.374
-.38*
-.603
-.357
-.173
-.osa

a - 3.00”
.039
.07s
.01s

-.018
-.089
-.100
-.oas
-.0&9
-.154
-.237
-.196
-.222
-.245
-.224
-.203
-.223
-.292
-.30b
-.301
-.zaz
-.215
-.073

.015

.314

.240

. 20*

.163

.123

.08s

.045

.024

.020
-.021
-.045
-,040
-,104
-.124
-.157
-.157
-.161
-.206
-.165
-.103
-.0>6

.011

.630
-.222
-.229
-.191
-.151
-.131
-.155
-,167
-.177
-,202
-.zn
-,2s5
-.2M
-.252
-.260
-.306
-.305
-.209
-.321
-.213
-.190
-.050

.009

.262

.166

.1F2

.090

.061

.035

.00s
-.00s
-.02s
-.055
-.067
-.094
-.131
-.150
-.171
-.177
-.16b
-.192
-.161
-.030
-.037

.002

.569
-.757
-.458
-.310
-.3W
-.296
-.200
-.-7
-.290
-.s00
-.312
-.337
-. 33~
-.B3*
-.171
-.28s
-.398
-.401
-.39s
-.272
-. 11s

.014

.076

..2*3

. 18s

.128

.001

.045

.003
-.OW
-.obl
-.082
-.113
-.138
-.168
~;19i
-.212
-.229
‘.244
-.229
-.2*
-.1*1
-.073

.008
,049

.414
-1.07t
-.95+
-.757
-.315
-.325
-.s21
-.X4
-.s25
-.313
-.146
-.245
-.375
-.zaz
-.*
-.415
-.-1
-.416
-.424

.302
-1.1s8
-1.042
-.961
-.301
-.M2
‘. s90
-.402
-.380
~.:::
-,41*
‘.430
-.4ti
-.*3
-.ME
-.478
-.479
-.415
-.414
-.351
-.091

.024

.359
-1.17*
-1. W
-1.013
-.95s
-.9s6
-.085
-.?C7
-.435
-.417
-.wb
-.U5
-, MO
-.485
-.30s
-.327
-.52L
-.536
-.51b
-.M5
-.2s4
-.043

.030

.59s
-.923

-1. 1&3
-1.023
-1.027
-.9s+
-.%6
-.93s
-.927
-,87*
-.coa
-.016
-.774
-s722
-.005
-. 49s
-.480
-.450
-.439
-.42*
-.s56
-.190
-,077

.559
-.141
-.291
-.223
-.210
-.224
-.225
-.234
-.236
-.2s1
-.224
-.285
-.290
-.29S
-.320
-.340
-.’248
-.344
-.35s
-.1s1
-.168
-.010

.052

.266

.1’/0

.121

.074

.04*

.019
-.017
-.027
-.045
-.ob9
-.092
:.125
-.15*
-.175
-.193
-.195
-.182
-.199
-. 159
-,066
-.006

.O*l

.044
-.05a
-.122
‘.2*7
-..739
-.230
‘.175
‘.166
‘.234
-.s10
‘.267
-.299
-.319
-.297
‘.269
-.353
-.3t0
-0373
-.366
-.307
‘,361
-.184
-.025

-.42s
-.332
-.148

.003
.436
.382
,128
.277
.Zza
.103
.134
qloa
,0V5
.097
.021
.021

-JOLO
-,067
-,086
-.097
-.097
-.150
~:;:$
-.043

.006

.431
,323
.262
.209
,171
.1’36
.137
.031
,05S
.022
.002

-.027
~Io58
-,082
-.099
-,1O*
-*1O*
-,139
-,116
-.075
‘,030
-.005

,416
,328
.25s
. lW
.164
.12*
.077
.031
.025

-,002
-.030
i$~~
-.104
-.119
-0136
-.134
-0148
-.124
-.071
-.024

.013

● 4M
.X2
.252
,198
.154
.103
.054
.023

-.005
-.036
-.M4
i:~~
-.137
-.157
-.17!
-.171
-.19s
-.167
-.102
-.02s

.013

. M*

.314

.270

..71*

. 15!

.104

.M*

.022
-.003
-.044
-.066
-, 100
*;12*
-.173
-. 195
-.226
-.224
-.231
-.243
-.142
-.047
.Ola

. M*
,311
.247
.102
.127
.037

-.047
-,134
-o 17s
-. 17s
-.2*
-Ores
1:, ja
-,362
-.369
-.392
-.385
-.3a3
-.373
-.2*
-.176
-.052
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TABLE  1.. ~EL WR90 P~SURE COEF~CG3NT  DATA Fm fiE -

RANGE OF ANGLE  OF A~ACK AND MACH NUKRER - -U@d

Pren8ure  ccafficient,  P, at

o,lsb/z 0.2W o.4m/a 0,6~/Z 0.mb/2 O. QBb/Z 0.16bfi  0,25 b/2 O.d~l 0.6W 0.78bfl 0.218  b/l

M = 0.9, . - 7..30”
O.oa
I.lt
Z.M
8.00
?.m
10.M
16.m
:0.00
26.  m
ao.  m
a6  .m
boss
4n .mZO.m
%$
az..m
W.m
7u.m
m.m
Z2.m
W.m
32. m

1.U
S.mo
8 .Co
7.80

10.W
16.W
ao.m
U.m
ao.m
30 .W
40.m
40 .m
W.ca
M.m
m.m
22.00
m.m
75.mm.m
zz.m
w.m
23.W

O.w
1.26’
t,oa
8 .Co
7.24

10.CO
L6.m
Bo.m
m .m
m.m
Jc.m
W.m
Z2.m
30.m
M.m
Za.m
&m
m.-
m. w
Bo.m
E&.oa
Dow
33 .W

l.-
c.m
E.m
‘/m

10.00
le.m
Io. m
la .m
m.m
W.m
10.m
Ia.w
O.m
W.m
10.0)
in.m
fo,m
m.m
m.co
In.m
Iom
Is.m

.0s2
-.l W
-.2W
-.407
-.304
-.361
-,278
-,257
-.s13
-.s72
-.399
-. 37s
-.373
-. sb4
-.?.3a
-.41-
-.422
-.420
-.+17
-.445
-.459
-.343
-.110

.5*5

.914

.450

.’394

.399

.217

.224

.191

.160

.094
,Ovo
.086
,019

-,004
-.017
-.0!1
-.030
- .0v5
-.ons
-.075
-.04’7
-,017

.*11
-1.1%
-1.039
-.7S0
-.400
-.38s
-.346
-.s47
-.sse
-.?.49
-.360
- .s75
-.s02
-.306
-.40s.
-.*S2
-.454
-  .4S6
-.449
-,461
-.*$6
-.357
-.M2

,Zbz
-1.231
-1.119
-1,010
-. Vb6
-,SVO
-.440
-.406
-. +00
-.400
-.411
-.420
- .**O
-.452

.:,4b2
-.476
-.*4
-.477
-.406
-.405
-.405
-.s94
-.110

.191
-1.305
-1.2W
-1.120
-1.063
-1,0?0

-,911
-,905
-.672
-.515
-.*7,
-.470
-.680
-.499
-.521
-.528
-.543
-.540
-.53a
-.596
-.53*
-.353
-.098

,114
-t .92*
‘1.260
-1.16s
-1.103
-I,fiql
-1.040
-.98s
-.*47
-.92.2
-.907
-.825
-.67S
-. boo
-.s05
-.584
-.517
-.506
-.592
-.592
-.495
-.236
-.109

.0s2
-.>s4
-,412
-,$68
-,53*
-,503
-.*12
-.37a
-.407
-.455
-**91
-.46’2
-.*37
-.M5
-.415
-,501
-.501
-.512
-.491
-.520
-.545
-.500
-.261

,237-1.338
-X.231
-.954
:.*9
-.579
-.490
-,40
-.440
-.*4O
-,458
-.M2
-.470
-.$70
-.407
-.512
-.512

-.522
-.S32
-.540
-,545
-.521
-.s12

.07s
-1. >-3
-1.27s
-1,204
-1. ilo
-1 .W5
-.9*1
-.612
-.5*3
-,491
-.4$2
-.501
-.515
-.s?7
-.$39
-# 54*
-,55s
-* %8
-.$@o
-. 5*.1
-,561
-, SM
-, 369

-.052
-1.309
-1.33-
-1,263
-1.210
-1.165
-1.091
-1.9*4
-lo O27
-.995
-,78>
-,6s1
-,a53
-.635
-.6.76
-.61*
-.62*
-.b23
-.612
-,61Z
-,012
-,5?8
-.393

-. 19*
-1.404
-1. %4
-1. S05
-1.244
-1.225
-!.1s1
-1,133
-1.097
-1.076
-1.  C62
-1.053
-1.  W7
-1.040
-.?9s
-.s’74
-.795
-.771
-,7*5
-,711
-, 6?9
-, 400
-.373

.z~s
-1.255
-I, *22
-1.165
-1.>20
-1.217
-L. Z54
-1.21#
-1.200
-1.169
-1.07?
-1.030
-1.067
‘1.0S3
-1,052
-1 ,044
-1.0ss
-1.0S7
-1.057
-1.05?
-1.05s
-1.020
-.950

,479
-1,082
-1,320
-1 ,2*O
-1.179
‘1.1#4
-1.111
-1,0’76
-1,061
-1,022
-.939
-.vka
-.911
-.911
-,910
-,899
-,900
-,909
-,~04
-.8M
-.?67
-.578
-.529

.474

.400

.X2

.262

}
.2 2
.1 7
.032

-.049
-.loa
-.ll  U
.,191
-.247
-.2’79
-.30s
-.315
-.!48
-.962
-.2+
-.351
-.=1
-.3ss
-.20s

.042
-1,310
-1.402
-1.317
-1.347
-1.226
-1.2W
-1.2s0
-1 .2!1
-1.214
-1.12!
-1 .lM
-1.110
-1.110
-1.119
-1.11?
-1.11?
-1.116
-1.137
-1.13?
-1.118
-1.11s
-1.068

. 5s5.

.464

.366
,305
.239
.203
.1*
.110
.0s3
.046
.01!

-,017
-.051
- .06s
-.Oa*
-. 11s
-.115
-.13?
‘. 130
-.1-
‘.077
-.049

.505

.470

.s7s

.317

.243

.202

.150

.106

.075

.035

. ~~
-,029
-.062
-.104
-.129
-.161
-. lM
-. 197
-.196
-.153
-,1s2
-.088

-.s14
-1.$67
-1.3ti
-1.309
-1.201
-1.244
-1.232
-1.204
-1.167
-1.154
-1. lM
-1.1=
-1.129
-1.1.?0
-1.120
-1. Z20
-1.034
-.924
-.852
-.709
-. ’721
-0649
-.592

.bb?

.*24

.356
,487
,425
.338
.296
.252
.225
*14*
,149
.1>4
.063
.034
.018
.003

-.002
-.053
-.05s
- .06s
-.06s
‘.069

.660

.55*

.402

.403

.267

.>0>

.277
,226
,125
.141
.121

.091
,057
,02*
. Ow

-,012
-.018
-.04?
-.054
-,094
-.060
-,075

.L.=9

.549

. 4s7
* 395
. J*O
.19  z
,239
. l~a
,167
*12*
,09*
,az
.040
.014

-.00*
-.02s
-.038
-.059
-.06!
-,020
-.0$s
-.mx

,627
# 547
.45
.252
,526
.278
.218
.102
.165
,1O*
,0?7
.MO
.011

-.011
-.03’2
-.06s
-,072
-.09s
-.0%
-,095
-.09s
-.112

,636
.546
, 6s4
.’3~5
.3>6
.270
.215
,160
,.132
,09:
● at
.0?3

-.011
-.031
-.064
-, 120
-,126
-,152
-.157
-, 16b
-.1s?
-.157

. 52*

.467

.405

.320

.273
● 17*
.000
.01s

-,O*S
:t069
-.14*
-.2M
-.23s

. -.261
-.27$
‘.317
-.306
-.116
-.s21
-.z’la
-.’321
-,202

.566

.456

.s71

.’217

.278
,231
.213
.tbs
,127
.093
.069
.Oa
.007

-.015
-.0s6
-.052
-.0s2
- .07*
-.075
-.061
-.042
-.02s

.535

.+51
,367
.$06
.270
.216
.162.
.133
.102
.07s
.040
.014

-,019
-,040
-.060
-.070
-.070
-.096
-.090
-.064
-.044
-.012

M - 0.94 a - 9.91” H = 0.94

,092
-.6C5
-.001
-.943
-.294
-.s44
-.71*
-.643
-.$98
-.618
-.591
-.60?
-.570
-,589
-.M9
-..644
-,641
-.6?7
-.609
-.632
-.619
-.564
-.306

-.33*
-1.417
-1*W1
-1.320
-1.266
-1.212
-1.1s2
-1,015
-.682
-.523
‘.563
-,!74
-* 504
-.s~a
-.*I4
-.637
-.6s4
-.640
-.643
-,643
-.614
-.555
-.44

.;:;;$
-1,297
-1. s20
-1.266
-1.256
-1.100
-1.1’34
-1.095
-1,055
-l, oz#
-1.01s
-.98s
-.9*
-.093
-.217
-.747
-,6>6
-.632
-.$*Z
-,570
-,5a
-.520

-.#l*
-1.130
-1,125
-1.127
-1,114
-1 .Ow
-1. M1
-1 .Om
-1.046
-1,032
-1.010
-.*54
-.954
-.924
-,099
-.a*l
-,845
-,s?s
-.784
-.75*
-.742
-.712
-.*O4

-.071
-1.01*
-1.039
-1.02s
-2.020
-! #Mb
-1. O.7B
-1.012
-1.022
-.W1
-.V95
-.931
-.*17
-.*LO
-0 c~’1
-.22s
-.074
-.abs
-.S50
-. B2*
-. S02
-.767
-.764

.694

.M2

.*za

. *O

.517

. 44?

.s95
,350
. WC
.260
.229
. 12D
.13s
.100
,071
.037
.032
. m4

-.012
-.027
-.M5
-.085

-,4s1
-.M1
-.s2s
-.81*
-.307
-.mz
-.W2
-.796
-. MS
-.025
-.03+
-.012
-.823
-.81*
-.013
-.21s
-.020
-.B1O
-.800
-Owl
-.814
-.s04
-.794

.602

. 56a

.530

.47?

.430

.33s

.260
, 192
.126
.094
.0.3s

-.0!2
-.06C
-.090
-,115
-.13$
-o 14*
-.152
-.164
-.13*
-0183
-. lto

,039
-.UO
-.5s2
-.608
-.630
-.621
-.513
-.460
-.464
-.500
-.*O1
-.512
-.479
-.490
-.471
-.547
-.54’7
-.547
-.535
-.560
-.577
-.561
-.907

.006
-1.375
-1 .22.7
-1.020
-.090
-.810
-.715
-.629
-.3*1
-.491
-.496
-.496
-.504
-.209
-.531
-.5S6
-.561
-.566
- .s?7
-.597
-.596
-.590
-.409

-.123
-1.385
-1.325
-1.274
-1.204
-1.175
-1.100

-,’791
-.’7’29
- .*66
-.&o*
-.562
-.572
-.577
-,594
-.602
-.606
-.606
-.613
-.614
-.616
-.603
-.508

-.309
-1,356
-1.352
-1.293
‘1.252
-1.234
‘1.167
-1.190
-1.114
-1. oaa
-1.04’2
-.053
-.014
-.aoz
-.795
-.776
-.755
-.725
-.706
-.60S
‘.675
‘.650
-.60e

.771
,741
0666
,590
,$22
,442
,s72
,320
. 2W
.211
.711
.129
.111
.096
.092
,065
.Om
,022
,002

-.022
-,035
-,073

,745
.647
.558
● bvz
.634
.324
.25?
.298
.Zfi
.21s
,10s
.154
.11?
.o~l
.063
.04s
,0S4
,007

-,005
-.015
-.031
-.043

,691
.620
.526
.477
,4>6
.362
.311
.267
,230
.193
, 124
.120
,0?8
.074
,045
,028
,011

-.007
-.020
-.025
-.043
-,0&7

.679

.617

.s19

.459

.422

. S54

. 2W
● Z&
.210
.147
.ls~
.103
,067
,067
,017

-.010
-.023
-,042
-.069
-.057
-.045
-.102

.675

.607

.524

.468

.411

.>43

.204
: :g

.152
,130
,089
.050
.011

-.025
-,057
-.-4
-.029
-.09b
-.109
‘.109
-.127

.568

.518

. *&s

. s9e

.?.62

.244

.150

.088

.025
-.006
-.074
-.1ss
-.174
-.!96
-.222
-.259
-.251
-,267
-.273
-,2s2
-.274
-.246

.902
090~
.O1*
,790
.6%
,55*
*M5
,4Y6
. 3*5
.309
.311
.?01
.210
la*
● 191
.137
.104
.0s3
.052
.0S6
.019

-.012

#as7
,749
.*79
,6ZZ
.5’/4
.50!
.667
* 407
.354
,311
,200
.264
,203
.177
.149
.120
.101
.075
.061
.041
.021

-.02s

.776

.73s

:%
.%0
.626
.420
. s70
.342
, sol
.269
..220
.i9*
.1?1
.139
xl 1*
,095
,068
,0s3
.041
.0!0

‘,0i4

.734

.706

.6s1

.576

.536

.467

.M1
● 35*
.123
. 27!
.241
. ?04
,166
.165
.117
.004
.067
.042
.030
.015

-.003
-.059

— r

.
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Prod- Cmtllclent,  P, -
o.lm/a 0.2Eb/2 0.4GJ/2 0.W2 0.75b/2  0. Q5b/2 o.12b/9 o.!45b/2  o.4~ o.m/a  o.16bp o.osb/a

Percmt
c H ■ 0.94 a = 1>66” m = 0.94 a - 17.76 -

O..m ,939 -.569 -.790 ‘1.037 ‘1.104
1.26

-.6M .044 -.7** ‘.Q62 ‘.940 -.221
-.819 ‘1. b39 ‘1.181 -.998

-.733
-.843 -.72*Z.w -.92, -.?16 -1.24s -1.007 -,s75 -.7W -.721

-1.428 -1.161 ::;::6.QI
-.s50 ~:;:: -1.015 -1,239 -1,007 -.0s7 -.799

-1.049
-.71!

-1.390 -1 .181 -.049 -1.1c2  -1,219 -1.029 -.841 -. ‘/92 -.719
-1.005 -1.’241 -1.168 :::;: -.s39 -.7161:: -1.107 -1,210 -1.011 -.899 -.787 -.72*
-.961 ‘1.297 ‘1.185In.m

-. Sbo ‘.71* -1,051 -1.188 -1.017 -.039 -.784 -.71~
-.s16 -1.2s0  -1.098 -.9?7m .m -.049 ‘.716 -.8M -1.168 -.395 -.839 -.705 ‘,719
-.b85 -1 .176  ‘1.004 -.975 -.046 -.713 -.’746 -1.121 -*949 -.s- -.702 -.71*

~ :::: -.*42 ‘1.025 ‘1.041 -.q99 -.852 ‘.716 ‘.692 -1.05a -,929 -.8s7 -.777 -.719
-.695 -.722 ‘! .002 -.950 ‘.826

g ::
-.720 -.*56 ‘.973 -.931 -,832 -. 775 -.71S

-.629 -.635 -.989
■

-.923 -.81* -.?25 -.612 -.862 -.928 -,024 - . 7 7 4 -.716
-.636 -.609 -.970 -.886 -.010 ‘.718 -.615 -.769 -,E21 -.?71 - . 7 1 7

~ :;: ::~ ::::: :;:: :;~j ::y; :~~ ~::;: :~fi ;;~ :~;;; ;:g :;:::-.624
-,600

2Q*W -.*71 - . 6 5 4  -.a63 -.803 -.795 ‘.719 -.657 ‘.688 -.Os* -.770Z.2.m -,6,4 -.641
-.163 -.723

-.826 -.s08 -.792 -,7’23 -.6S1 :::;: -.817 -.775
Tom -.627

-.760 -.723
-.635 -.791 -.007 -.791 -.724 -.598 -.808 -.774 - .757  -.72’2

76.m -.589 -,634 - . 7 3 6 -.778 -.7t7 -.715 -.584 -.570 -.796
Oo.m -.599

-.768 -.75* -.723
-.632 -.727 -.76s -.782

22.DI
-.710 -.629 -.670 -.7M -,7* -. ’75s -.72s

-.s09 -.6C4 -.69S -.757 -.764 -.72*
So.m

-.620 -.b52 ‘ . 7 7 2  ‘.766 -.741 -.72s
-.545 -.560 ‘.659m.m -.742 -.74* -.717 -.605 -.639
-.s91 -.471

-.757 -. 7*O
-.620 -, 72S

-, 734 -.723
-.757 ‘.714 -.513 -.606 -.728 ‘.7*O -.7s1 -.’/2s

1 .:s .957 .000 .003 .748 .699 .&o? .986 .907 .815 .730 .601
t.m .989 .a28 .183 .7.3

.612
6 .m .89,

.707 .58s 1.038 .s11 .815 ● 765 .723 .403
.7507.00

.710 .685 .665 .5*5 .953 .007 .762 .724 .698 .S90
.79310.W

.682 .661 .637 .61B .518 .S64 .74s .71S .68S .b60 .551
.722 .632 .622

13.M
.601 .571 .*72 .70s .699 .&71 .645 .622

.G24
: :;:

:;;;, ,495
20.M

.5*9 .533 .509 .S92 .691 .630 .t08 .500 .=0
.552Zs.m .,0, .464 .469 .452 .312 .617 .520 .553 .517 .4~9 .235

. .447 .+22

i

m.m .4,, ..*2 ,406 .,a. . ● o& .245 .966 .5s4 .300 .+74 .45* ,2q7
22.00 ,,68

.3*7 .187 .524 .470 :4b: .438 .415 .230
w.m .,&e .375 .365 .241 .321 .151 .436 .*38 .392 .340 ,200

.342 .330 .306 .206 .oa* .410 .297 .305 .355 .336 . 13s
.365

~ ~: .,,, z :!! :g ;!;; :;%
.03 ,364 0338 .31* .297 .076

.275 .340 .321 .s00 .281 .240 ,041
.297 .290

A
.278 .259 .213 ,01s

.233 .202 .190 .173 .130 -.057 .292 .25022.00 ,~~& .1,* .~,~ .244 .220 .170 -.019
.140 .094 -.080m.oa .1,, .245 .22s .220 .184 .141 -.oza

n.m .154 ,151 .120 .086 ~:::: ,195 .203 .195 .142
m.g

.127
.120 .115

-.057
.120 .096 .0s6 .175 .163 .159 ,197 .096

.102
-.074

.102 :~: .076 .0s4 -.127 .147 .lM .?.37 ::: .072
.OM .076 .058

‘.092
Bo.m .012 -.097 .110 .117 .113 .046 ‘.071
Os.m .043 .047 .052 .035 -.008 -.153 .075 .0U9 .081 .058 .021 -.12s

,022 -.001 .005 -.02S -.055 -.l M .045 .029 .030 -.007 -.0’20 -.111
M = 0.9, . - 19.8? H - 0.9+ a - Z1.ap

O- .023 -.9’21 -1.1041.26’ -.949 -.842 -.606 ‘,022 ‘1.003 -.964 -.936 -.894 -.-0
-1. M2 -1.lla -.970 -.9s2 -,8s52.00 -1.019 -1.110

-.770 -.939 - .9S2 -.945 -.931 -.305 -.s32
nm -.976 -.809 -.8s4 -.776 -.924 -.?53 -*937 -.916 -.883 -.s32
7.29 -1. OM -1.109 -1. W6 -.872 -.031 -.773

-1.068 -1.107
-.924 -.955 -.943 -.906 -.083 ‘.829

-.997 -.86810.M -.827 -.’774 -.929 -.956
-1.069

-.931 -.905
~;:::; -.999

-.878 -.029
lB.C4 -.067 -.825 -.774 -.?3s -*955 -.9s9 -.w5 -.074 ‘.829
Xo.al -.960 -.982 -.863 -.027 -.774 -.939 - . 9 6 2  -.942 -.W4

-.070 -1.077 -.972 -.859
-,879 -.831

-.824 -.776 -.93a -.958 -.*42 -. oq7
-.7s8 -1.04S

-.221 -.C20
-.%1 -.859 -.822 -.773

$ :.:
-.W2 -.992 -.V27 -.901 -.874 -.820

-.724 -1.005 -.957 -.s52 -.01s -.771 -.800 -.949 -**ST -.s97 -.076
~ :::g

‘,c25
-.67S -.94S -.952 -.649 -.817 -.770 -.704 -.944 -.937 -.294
-.661

-.074 -*824
-.914 - .945  ~:::: -.814 -.772 -.700 -.922 -.~27 -.89* -.073

E
Eo.m

,::::;
-,6S1 -.062 ‘.935 -.815 -.77’2 -.754 -.925 -.933 -.89* -.07’2

8S.CO -.649 -.322 -.920 -.828 -.61s -.773 -.735 -.912 -.929 -.892 -.072 -. m
60. m -.642 -,796 -.90s -.031 -.309

-.707
-0774

- . 7 7 9  -.a8b -.818
-.711 -.896 -.928 -.080 -.870 -.s31

-.alo -.775m.m -.794 -.091 -.WO -.875 -,238 -.8’32
-.a91 -.753 -.873 -.817 ~,::; -.770 -.770 -.*72m.w ..657 -.917 -0075 -.267 -.026

-.7@ -.059 - . 8 1 576.~ -.773 -.7s3 -.C58 -.s12 - . 8 7 5 -.861 -.822
-.630 -.731W.OY -.851 -.012 -.803 -.774 -.7’29 -.840 -.904 -.874 -. abo -.032
-.674 -.730 -.s4288.W -.010 -.802 -.174 -,7ss  ~::~ - . 0 9 9 -.875 -.85V -.229
- . 6 8 1  -.713 -.a~i20.00 -.810 -.790
-,673

-.770 -.774 -.890 -. a75 -.248 -.825
-.704 -.821 -.8M -.7c.2 -.773 -.756Z6.m -.000 -am -.072 -.030 -.827

-.58s -.681 ‘ .795 -.a O& -.799 -.770 -OMO -.768 -.E62 -.S71 -.053 -,827
1.’2s .991 .921 .817
:.~ .740 .663 ● 591 .%5 .922 .81s .719 .621 .570

1,07S :;:: .825 .77> .724 .599 1.073 .9s8 .BM .773 .721 .506
.9957. m

.799 .750 .715 .599 1.017 .a92 .028 .770 . 7s1 .401
.902

10.m
.802 .756 .715 .606 ● 569 .W1 .841 ,7a9 .741 .759 .579

.82616.01 .,,,
.758 .715 .601 .649 .5s3 .872 .804 .75s ,712 .6- .530
.6M .65S10.M .626 .591 .463 ,781 .733 .697 ,658 .*28 .-6

.s67 .624 .590 .565 .543 .398 .710 ,670
s ~g ::%

.641 .6M .580 .422
.587 .549 .523 .499 .324 .461 .627 .597

$

.561 .537 :=:
az.m .536 .50’/ .483 .457 .272 ::;: .580 .551 .529 .4U4

.409 .491 .*66 .42440.M
.410 .225 ,5% .509 .4n .451 .265

.479 .*M46 .m .4,,
.429 .398 .380 ,177 .521 .496 ,M* .436 .410 .’207

m.oa
I e.cg :X ?; g ;i ;:; :?; ,=, g g $: :E !:

.494
m.m

b427
.3a4

m .Oa .28*m.co ,~,6 .269 .25- .225 .1s1 -.004 :::; .302 .295 .259 .217 .022
n .m .247 .230 .201 .167 -.oza .278 .265 .235

.212
: flo -.W

W.m .208 .199 .175 .122 -.047 ,241 .2S9 .230 .203
.178 .182 .169 ,147

~,:;]
M.w .10s -.069 ,205 .209 .295 .171 .134
9am .137 .151 .144 .119 .073 -.059 .152 .172 .169 .142 .099 -.OM

.099 .114 .105 .008 .041 ~::fi05.00 .~., .11s .12s .123 .102 .063 -.107
.051 .040 .011 -.olb .050 .061 .063 ,022 -.001 -.21*

25
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TABLE 1, - ~EEL WINO P~21RE C02F~HT  DATA FOR ~ TIL9T
WE OF ~GLE OF ATTACK AND 2UCH  NU~ER  - C.m~ued

G
c

—
0.=
1.16
a.m
6 .m
?.m
10.W
lam
ao.m
z6. m
So.m
% .Oa
W.w
48 .m
W.ol
Es. m
Iofl
mm
70.M
7s.m
20.(0
26.00
m.m
m.m

1.18
t. 00
S.w
7.60

10.90
in.w
Zo.m
En. m
ao.m
22 .m
ZO.w
46 .Ca
m.m
22.W
m .m
m.m
mm
m .m
80.M
22.CQ
nom
Z2.m

Preasvxe cmfflcbnt,  P, ak

D.lEb/2 o,sBbf2 0.4Wfi 0.60b/l  0.7 K,b/2 O. OBb/Z o. 16b/2 O.Wb/l  0.4~ O= 0.96bf2 0.(iIJb/2

n

-.OW
-.9W
-,976
-.979
-.978
-, 902
-.VW
-, 982
-.926
-. @92
-.017
-,817
-,786
-, ’779
-,7M
-.019
-.S26
-.700
-.777
-.822
-.810
-.m5
-.695

= 0.94

-1.W9
-.994
-.995
-.9V6
-.~99

-tool
-1.006
- .9Q0
-.99’2
-.995
-.990
-.976
- .96s
-.946
-.929
- .*21
-.097
-,802
-.e72
-.070
-.e4u
-.816
-.012

.  -  23.*-

-.98d -.*
-.902  -.961
-.V73  -.g57
-.97* -.959
-.969 ‘.952
-.~7v ..932
-.901 -.9W
-.901 -.945
- . 9 8 1  -.?,7
-.900 -. 9,5
-.qao -Oq,l
-.970 -,943
-.977 -,941
-.974 -.940
-.971 -,*38
-.969 -.920
-.964  .. 92*
‘,9- -,927
-,956 -.92S
-.~46 -.923
-.9s5 ‘.924
-.924 -.922
-.095 -.910

-.9-
-.939
-.938
-.996
-.930
-.9>1
-.932
-.931
-.929
-.928
-.928
-.925
-.?25
-.924
-.921
-,921
-.918
-,015
-.91s
-.91B
-.900
-.092
-.910

-,904
-,aar
-.883
-.800
-.001
-.083
-.881
-.0s1
-.879
-.079
-.879
-in#z
-.eaz
-,803
-.805
-,855
-.s82
-Ocas
-.50$
-.ua3
- .s79
-.900
-.a78

-.s11
-1.104
-1.092
-1 .ml
-1,101
-1. !09
-1.0q4
-1.017
‘.869
-,849
-.84
-,824
-.797
-,768
-.745
-.741
-.7ze
-.*OS
‘,669
-,64*
-,6S4
-,-644
-.524

-1.140
-1.1?1
-1.116
-1,122
-1.119
-1.116
-1.126
-1,126
-:.111
-1.100
-1 .0*1
‘1 ,046
-*997
-,928
-,s75
-.048
-,79s
-,757
-.724
-.’704
-,683
-.*73
-.b23

-1.120
~:::~

-Z,lls
-1.095
-1.102
-1.100
-1.110
-1.101
-1 .10s
-1 ,lob
-1,105
-1.097
-1.087
-1.081
-I .070
-1.05*
-lo O43
-1,01s
-,999
-.9a1
-:::;:

-1. Iw
-1.00?
-1.078
-1.070
-1.070
-1.073
-1 ,W8
-1.056
-1.065
-1,056
-1.053
-1.054
‘1.050
-1.048
-1.044
-1.021
-1.024
-1.020
-! .02s
-1 .01s
-1,010
-.??1
-,9ss

-1. M1
-1.050
-1.044
-1.04s
-1.0s7
-1,0s1
-! ,03?
‘1.041
-1,036
-1,0s1
-1.031
-1.024
-1.027
-1.023
-1.020
-1.019
-1.012
-1.  m$
-.999
-.996
-.*?B
-,9*Z
-, ?71

-1.002
-.973
-.wt
-,9*7
-.961
-.966
-. 9*6
-.966
-.?40
-.955
-.950
-.%0
-.9ss
-,?5s
-*957
-.*M
- ,?45
-.94*
::!::

-.?25
-.93#
-.93s

.

.
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.

.

. . -2.W” X = 0.96 o - -0.08”

0.=
1.25
1 .m
a.m
7.W

10.M
Ia.m
w ,Qa

i lSQ
m.m

; H.:

~ :$
M*W
W.ca
m.w
76.m
ZO.m
33.W
Somm
m.m

.029
,345
.208
.226
.205
.159
.115
.052
.037

-.005
-.030
-.052
-.061
- .O*q
-,072
-.143
-.147
-0160
-.166
-.106
-.209
-.177
-.1*7

.’718

.259

.179

.149

.115

.ot9

.052

.017
-.001
-.021
-.OM
-.051
-.06*
-.092
-.132
-.163
-.159
-.170
-.181
-.200
-.190
-.102
-.170

.668

.271

.175

.130

.095

.063

.’Y22
-.015
-.@2*
-.041
-.064
-.089
-.113
-.143
-.176
-.186
-.187
-.l~a
-.211
-.211
-.211
-.196
-.195

.6W

.284

.186

.116

.079

.056

.026
-.013
-.06s
-.069
-.082
-.120
-.143
-.16q
-. 199
-.216
-.227
-.228
-.232
-.2*1
-.245
-.240
-.230

.570
,271
.191
.113
.?63
.035

-.W3
-.093
-.066
-.004
-.112
-.134
-.166
-.394
-.225
-.256
-.’26s
‘.292
-.307
-.315
-.307
-.283
-.277

. +85

.307

.101

.140

.Ce!

.046
-.Q29
-.102
-.205
-.2*O
-.259
-.327
-.322
-.350
-.>54
-.3*

.0s1

.260

.205

.147

.119
,091
.065
.036

-.WS
-.072
-.060
-.006
-.103
-,07a
-.083
-.150
-.161
-.17*
-.103
-.190
-.225
-,195
-.1*5

.761

.107
.060
.0s2
.047
.033
.md

-.924
-.035
-.037
-.084
-.101
-.103
-.106
-.141
-.1?6
‘.176
-.123
-.193
-.214
-.208
-,203
-.1s8

.673.Q~,
-.011
-.M1
-.070
-. *9
-.092
-.115
-.1s1
-. ls~
-.164
-, lM
-.207
-.2s1
-.259
-.275
-.290
-.206
-.321
-.=3
-. 304
-* 275
-.2’22

.700

.120
-.055
-.067
-.OE*
-.101
~~
-.242
-.242
-. Zbc
-.?92
-.221
-.304
-.316
-.303
-.330
-.wb
-.325
-.315
-.295
-.277
-.2S5

-.%*
-.’366
-.357
-.3*
-.321
-.301
-.3W

-.070
-.105
-.073
-.077
-,009
-.101
-.126
-. 1-
-.142
-.169
-.179
-.207
: ::;
-.291
-.Ma
-.207
-.328
-.328
-.332
-.s17
-.289

-.l?. a
-.122
-.127
-.136
-.152
-.146
-.193
-.231
-.244
-.21s
-.259
-,209
‘.311
.-. s29
-. 3s4
-. w
-.240
-.325
-.s34
-,277
-.312
‘.273

1.16
2.W
S.m
l:Z
18.M
Wmm
:5 .m
10.CO
a3.m
40.m
4b.m
60.W
m.-
:::
m.m
73.m
ea.m
U.m
00.-
m.m

.091

.029

.006
-.01*
-.05*
-,070
-,099
-.12*
-.107
-.126
-.1s2
-.L21
-.2W
-.22C
-.253
-.268
-.275
‘.324
-.328
-.3U
-.319
-.225

-.206
-.167
-.094
-.1Q8
-.114
-.120
-.120
-.130
-.142
-.119
-.186
-.190
-.224
-.2*S
-.272
-.279
-.267
-.302
-.32s
-.326
-.321
-.274

-.377
-.225
-.17?
-.104
-.183
-.l  E1
-.187
-. 17C
-.l~o
-.217
-.226
-.236
-.268
-..7a4
-.303
-.316
-,314
-.321
-.330
-.331
-.311
-.293

-.682
-.554
-.241
-.253
-.232
-.243
-.263
-.242
-.250
-.277
-.288
-.3m
-. S26
-.319
-.360
-.377
-.M5
-. S75
-.302
-.369
-.354
-.313

-.859
-.7s2
-.434
-.268
-.294
-.28*
-.m~
-.2s8
-.293
-.313
-.320
-.341
-.360
-.381
-.399
-.*22
-.41*
-.426
-.40$
-.392
-.ss2
-.ss4

‘,919
-*3U
-,726
-0693
-.601
-,397
-,377
-.377
-.316
-.291
-,s?~
-.361
-.385
- m l
‘.407
-.411
-.405
-.s90
-. ’394
-.337
-.376
-.34s

,235
.171
.137
.104
.0’70
.041
.001

-.017
-.M6
-.03b
-,082
-.051.
-.112
-.131
-.1*6
-.175
-.18s
-.230
-0240
-.2s5
-*234
-,170

.090

.042

.055
,026
own

-.005
-.019
-oa19
-.@*s
-.005
-.0s6
~.095
-.129
-.152
-.182
-.192
-.180
-.21s
-.233
-.2s4
-.23q
-.211

.

.

I I H = .a.qe a . 1.96° M - 0.90 a - 3.2a”
o.m
1.18
Z.w
5 .m
7.W

10.C?I
in.m
20.M

$ ::
g 40.m

48.Qa

1 g

m.m
m.aa
W.m
Oa.m
W.m
Z8.m

.064

.150

.0S7

.010
-.00*
-.027
-.022
-.o24
-.036
-.1&5
-.133
-.16s
-.181
-.160
-.143
-.22*
-.230
-.245
-.2*5
-.249
-.2W
-.222
-.181

.712
-.1ss
-.145
-.107
-.077
-.001
-,0S6
-.11*
-.115
-.139
-.166
-.174
-.168
-.107
-.21*
-. 24s
-.240
-.250
-.26*
-.282
-.202
-.280
-.249

bob
-.260
-.224
-.170
-.160
-.165
-.175
-.185
-.137
-.1q9
-.218
-.235
-.250
-.2$*
-.270
-.297
-. Boo
-.103
-.312
-.316
-.116
-.305
‘.207

.61&
-.614
-.372
-,246
-.240
-.245
-.220
-.240
-.2s7
-.241
-.2*3
-.290
-.298
-.s18
-.’231
-.339
-.?.5U
-.252
-.a55
-.350
-.130
-.338
‘.290

.600
-.’/01
~::~:
-.284
-.2’75
-.279
-.203
-.274
-.200
-.297
-.s13
-.331
-.252
-.372
-.3a5
-.3?4
-. ’309
-.391
-.371
-.342
-.317
-.3W

.6M
-.50!
:::%
-.6s7
-.529
-.430
-.333
-.347
-.292
-.273
-.32s
-.329
-.354
-.328
-.351
-.301
-.3=
-.233
-.368
-.3*9
-.310
-.s35

.069

.021
-.041
-.1*2
-.15s
-.151
‘.310
-.099
-.16s
-.246
-.207
-.2ss
‘.250
‘.237
-.zo~
-.294
-.s02
-,s11
-.;11
-.336
-.359
-.s35
-.2s7

,blo
-.779
-.9s6
-.30s
-.20*
-.18s
-.181
-.201
-.193
-.211
-.233
-,240
-.261
-.261
-.202
-.s12
;;~
-,324
-,342
-*342
-.342
-.312

.488 .425
-.887 -.W2
-.195 -.861
-.M1 -.772
-.226 -.723
-.240 ~~
-.2*6
-.271 -.107
-.253 -. !07
-.2*2 -.311
-.276 -.91*
‘.297 -.3*6
-*3a6 -.359
-.31* -.374
-.3s4 -.386
-.3*’3 -. S99
-.M7 -.406
-.353 -.407
-.7.59 -.407
-,361 -.44
-.261 -.W4
-,350 -.293
-.341 -.363

.4s0
-.232
-.W4
-.0’20
-.79+
-.75*
-. 7*
-.238
-.427
-.341
-.153
-.M9
-.390
-.&l*
-. W2
-.455
-.*51
-.M2
-. M5
-.463
-.418
-.362
-.138

.663
-.’/62
-.WE
-.942
-.aa5
-.ow
-. Wa
-.MS
-,792
-.740
-.6M
-.7m
-.656
-.6M
-.500
-.45
-.*1*
-.aas
-.3m
-.3s1
-.=2
-.384
-.401

1.22
Z.m
b.m
7.20

10.m
13.m
ao.m
28.W
za.m

i
afi.m
40.M

1

46.m
mm
33.CU
m.m
3s.m
?Q.oa
m.m
m.w
as.m
20.00
21 .m

.351

.297

.25’3

.217
, 176
.136
.090
.0’76
.0*7
.023
.004
.010

-,052
-.074
-.108
-.115
-.117
-.179
-.179
-.195
-.lm
-.1s0

.306

.210

.184

.139

.112

.086

.035

.044

.021
-.005
-.020
-,OW
-.076
-.092
-.126
-.1s7
-.126
-.162
-.17a
-.17s
-.181
-.159

,267
.202
.149
.104
,074
.045
,017
.009

-.011
-,040
-.038
-Ooql
-.122
-.142
‘.166
-.172
-.1’75
-.191
-.20’7
-.207
-s207
-.190

.264

.213

.150

.113

.0b7

.036
-.010
-.028
-.045
-.078
-.100
-.136
-.1*5
-.179
-.l W
-.221
-.210
-.228
-.240
-,244
-.247
-.z; ~

.337

.2*1

.16s

.126

.066

.03A
-.oal
-.027
-.051
-.07~
-.098
-.131
-.159
-.l W
-.224
-.252
-.253
-.277
-.?~g
-.302
-.WO
-.277

.261

.20+

.M3

.102

.066

.m
-.060
-.154
-.201
-.196
-.260
:.saa
-.921
-.3%
-.327
-.335
-.329
-.321
-.327
-.275
-.s14
-.27s

.49

.41*

.’36+

.314
:;:;
.174
.150
.123
.07s
.061
.062

-.00s
-.025
-.052
-.060
-0066
-.130
-.135
-.1*9
-.1s2
-.102

.459

.357

.29s

.246

.210

.176

. 17*

.111
,090
.ob3
.060
.011

-.019
-.047
-.068
-.020
-.07w
-.116
-.127
-0127
-.132
-.122

.304

.393

. SW

.247

.196

.141

.104

.06*

.035
-.001
-. 02s
-.055
-.OW
-.129
-.15s
-.183
-. ;a7
-.21*
-.2s2
-.249
-. z-q
-.2s9

:;:;
.230
.215
. Ma
.005
.mz

-.081
-.1s1
-.15n
-.201
-,250
-,=6
-.’212
-.’225
-.s40
-.X2
-.343
-.34a
-.297
-.3W
-.304
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TAELE  1.- STEEL  WING  PR.229URE  COEFPICI~T  DATA ~ THE TST
ME OF ANGLE  OF ATTACK AND 6fAC32  NUMBH - Cmllnti

.—

Pr*sOure  cm fflclenk  P, e

0.06b/2 O.l&/2 0,2!6b/2! I 0.75bf2 .I 0.05b/,

- 5.93. = o.q8 a - 7.9P

.071 .,7?
-.122 -1.010
-,188 -.907
-.333 -,638
-,316 -.331
-.290 -.312
-.216 -.206
-.197 -.205
-.297 -.200
-.9?2 -,z~l
-..?s1 -.30?
-.317 -.324
-,1?4 -.!20
‘,310 -.320
-.200 -.350
-.362 -.3’/7
-. ’260 -,302
-.379 -.901
-.364 -.390
-. ’2~6 -.400
-.417 -.400
-. ’290 -.*1O
-.313 -.904

.S27
-1.097
-.992
-.919
-.848
-. 7V5
-.38s
-.349
-.360
-.s45
-.?s8
-.375
-.3E9
-.399
-.411
-.424
-.422
-.424
-.433
-.433
-.415
-.425
-.*22

.267
-1.142
-1.0$8
-.979
-.93!
-.302
-.821
-.700
-.261
-.459
‘,415
‘.415
-.423
-.441
-.461
‘.468
-.481
-.482
-.482
-.482
‘.402
‘.476
-.453

.200
-1.144
-1.0?9
-1.010
-.962
-.9>6
-.90S
-. a?o
-.027
-.208
-.001
-.774
-.670
-.540
-.523
-.519
-.506
-.516
-.5?1
-.527
-.509
-.450
-.403

.336
-,944
-1,150
-1.105
-1,034
-1.008
-.970
-.950
-.938
-.897
-,819
-,839
-.00-5
-.009
-.608
-.7~!
-.796
-.000
-.807 _
-.001
-.7e3
-.757
-.77s

.075
-.2+3
-,320
-,473
-,4*5
-.416
-.s25
-.296
-.>27
-.3S1
-.s56
-.304
-.36s
-.373
-.!*5
-.429
-.4s2
-.436
-.41*
-.*53
-.+?3
-,456
-.s72

.319
-1.1’71
-1,084
-.813
=.s47
-.463
-.+05
-.’376
-.3*3
-,3b7
-,1s4
-.s93
-.399
-.403
-.4!9
-.*44
-.64?
-.451
-.45a
-.677
-.+77
-.477
-.454

.683

.5a!
,491
.431
.s9a
.337
.310
. Zbo
.222
.106
,151
.124
.Ovo
.0b3
.041
.023
.017

-.015
-.024
-.021
-.039
-,055

,16?
‘1.234
-1.132
‘1.063
-.993
-.966
-,077
-.534
-.*52
-.420
-.420
-,4s5
-,M9
-.43
-. 4?4
-.404
-.401
-.490
-.*V7
-.497
-.499
-.400
-.488

,057
-1.269
-ls 192
-1,11s
-1,070
-1.036
-,~64
-.-7
-.*11
-.803
-.7’29
-.611
-,s75
-.358
-.54>
-.540
-,54*
-.54s
-.54?
-.545
-.547
-.540
-.524

,642
.560
.465
.m4
.363
.307
.2+3
, 20s
.lIJ
.121
,101
.070
.030
.020

-.007
-.032
‘,043
-.06!
‘.07#
-.07~
-,074
-.0~7

-.059
-1,276
-1.22s
-1.154
-1.101
-1.081
-1,043
-1,002
-,961
-.940
-.935
-.929
-.92#
-.923
-.*1 I
-.*39
-.r17
-,M3
-.M’2
-, 644
-, 593
-.510
-.414
.657
.571
.475
.416
.343
.299
.24*
.204.170
.127
, 09*
,064
.02*

-,013
-.042
-.070
-.oas
-.1 la
-. 1s0
-.140
-.132
-. 12*

.377~::;:l
-1.227
-1.16*
-1.12!
-1.106
-1.002
-1. W2
-1.032
-.-7
-.*54
-,*21
-.?30
-,?30
-,$23
-.929
-.*3O
-.*3?
-.937
-.936
‘.960
-.!50

.583 .5a9

.5s9 .4C2
,420 .406
,420 .347
,367 .31s
.307 .265
.255 .245
.223 # 196
.1q9 , 160
.126 .127
.121 ,105
.117 .072
.0s0 .0’29
.026 .011
.010 -.009

-.007 -.024
-.015 ‘.027
-,079 -,062
-,022 -a73
-.096 -,07s
-.003 -,077
-,0B8 -.0s5

,557
,473
.329
,330
, 292
.245
, 197
, 161
,129
.097
,071
.039
.00s

-.011
-.035
-.047
-.059
-.087
-.095
-.094
‘,097
-.097

,571
.*az
,320
.332
.204
.230
.172
*133.109
.072
.043
,0!2

-.020
- .0s9
-.063
-.0D4
-.091
-. 12s
-.137
-. 13’/
‘.115
-. 144

- 9.91”
‘. 19S

-1.2M
-1,266
-1.1-
-1.149
-1.120
-1.036
-1.026
-1.009
-.984
‘. 9b6
‘..226
-.734
-.721
-.710
-.692
-.676
-.655
-.3.39
-,629
-.613
-.599
-.57s

.600
,497
.403
.s44
.209
.2s3
.101
.140
.108
.910
,66S
.010

-.02a
-.065
-.094
-.126
-.129
-.166
-.182
-,200
-.194
-.189

.501

.431
,Sn
.303
.250
.160
.014

-.007
-.050
-.070
-,144
-.201
-.2S5
-.260
-.273
-.301
-,100
-.310
-.310
-.271
-.323
-.290

.692

.452

.506

.519

.659

.s~l

.3S2
,293
.263
.lE*
,18*
.174
,105
.074
.066
.047
.0S9

-.017
-.027
-.0s7
-.037
-.059

.642

.567

.$74

.*1*
;:::
,263
.226
,197
; ;;:
.097
.070
.04?
,019
.Oti

-.00?
‘.034
‘,042
-,040
‘,046
-.058

.$54

.492

.4?s

. 3*5

.311

.217

.114

.05*
-*MS
-.o~o
-.09S
-.15s
-.la*
-.217
-.237
-.27*
-,274
-,27*
-.2!0
~:::;
-.262

? = 0.98

.om .147
-.357 -1.235
-,447 ?1.179
-,601 -.909
-# 566 -.760
-.5s1 -.679
-.440 -.592
-.391 -,sm
-. ’294 -.4a4
-.440 -,*44
-.430 -.*42
-.446 -. f.40
-.420 -,442
-.4>4 -.449
-.44e -.46~
-.427 -,496
-.L30 -,699
-,430 -.S06
-,475 -.516
-,510 -.5S6
-,526 -.51?
-.514 -.5!7
-.416 -,302
.785 .761
.759 .668
.606 ,580
.611 .514
.546 ..7a
.+68 .411
.402 .378
.359 .$2*
.325 .281
.2M .245
.?40 .217
.232 .103
,162 .1*7
,127 .120
.122 ,096
.091 .074
.075 .063
.053 .096
.037 .026
.014 .016
.003 .004
-.032 -.022

5(.
-.021

-1 .287
-1.210
-1.150
-1.080
-1.0b6
-1.007
-, 7?0
-,645
-.589
-,527
-.523
-,$01
-,509
-,525
-.534
-.59*
-.530
-,549
-.551
-.$34-  .546
-.545

.712

.645

.568
,501
,459
.3a8
.342
.296
.265
.226
.1W5
.160
.123
.110
,n~o
.062
,C48,02,
.015
.914
.05@

-,021

=  0,98
-.s72

-1.211
-1,2s0
-1.226
-1,175
-1.152
-1.122
-1.092
-1.093
-1.030
-1.026
-1.016
-1. ulb
-1,012
-1.011
-1.00s
-,980
-Oaqz
-.901
-.738
-,650
-,592
-,539

,15*
-1.194
-1.320
-1.270
-1.2*4
-1.211
-1.18s
‘1.161
-1.142
-1.112
-1.02b
-1,030
-1.00s
-1.01s
-1.011
-1.007
-1,011
‘1,016
-1.025
-1.02s
-1.02.
-1.031
-1.053

.040
-.504
-.691
-.82s
-.707
-.765
-.as4
-.539
‘.516
-.54*
‘.520
-.540
‘,513
-,540
-.S60
-.592
-,596
‘,520
-.506
-0619
-.62s
-.619
-.534

-.22*
-1,282
-1.2s4
-1.187
-1,242
-1.090
-1.000
-.922
-.651
-.648
-.505
-.526
-.5s2
-.543
-.22s
-.593
-.600
‘.600
-.619
-.641
-.647
-.644
-.602

-.*81
-! .257
-1.232
-1.2b7
-1.201
-1.,  171
-1.0s9
-1,024
-.322
-,94?
-,924
‘.?06
-,807
-.061
-.823
-.702
-.71*
-,655
-.*1*
-.602
--.-* 0a
-,604
-,413

-.706
-1.241
-1.242
-1.23*
-1.2S5
-1.217
-1.110
-1.12s
-1.027
-1. M1
-1,010
-.99?
-, ● S1
‘,96*
-.960
-,94Q
-.Q33
-.931
-.V1*
-.695
-.070
-.757
-.640

-.800
-1. z7a
‘1.273
-1.277
-1.247
-1.254
-1.’2?0
-1.193
-1.1*S
‘1.140
-1.11!
-1,101
-1,022
-1,041
-1.0+s
-1.017

-.96S
-, *2O
-,87s
-.025
-.77s
-.72S
-.701

-.402
-1.212
-1.319
-1.111
-1.205
-1.2*2
-1.277
-1. zbo
-1.24S
-10232
-1.174
:;:::!
-1.132
-1.117
-! .107
-1,01s
-1. M4
-1.045
-1.032
-1.046
-1.0**
-1.074

.702

.637

.s42

.4a3

.4’26

.302
● 912
.277
.245
# 20!
, 169
.132
.101
.080
,*52
.027
.012

-.015
-.020
-.020
-.024
-.059

.699
,6~2
.547
. ● VO
. MO
.s75
.s20
.271
.23s
,192
.165
,lz~
.0~4
,0s2
.021

-.01’3
-.021
-.049
-.059
-.070
-.066
-.01$

.599

.547

.491

.420

.s79

.203
,201
.ln
,06+
.043

-.0s2
-.092
-.125
-.152
-.178
-.213
-.209
-.221
-.2s5
-.100
-.?a4
-.205

.929
.?39
,ass
.160
,694
.604
.530
.479
0441
.352
.ss2
.3$7
.?67
.228
.229
.182
.150
.13*
.114
,005
.062
,047

.874
, 80S
,724
.*54
.614
. 5BE
.504
.**2
.392
,33*
.125
.291
.25*
.21*
.197
.16*
.154
.122
.110
.093
.060
.032

,805
,7’6
,609
.611
.590
.520
.462
.61s
. 37*
.560
.200
.771
.218
.214
.183
, 163
.141
.116
,100
.092
.069
.036

, 7*B
.m4
,666
.611
. 5a6
. 50&
.442
.39?
.364
.321
.206
.247
.214
.194
.1**
.1s1
.11*
.094
.081
.071
, 054
.007

.726

.712
,652
. *M
.550
.4@*
.*32
.307
.146
.202
.271
.234
.199
.160
.117
.0D7
.021
.033
.035
.OI*
, 008

-# 022

.62*
.M5
.572
.521
.475
.s04
.307
,240
, 170
.13*
,076
,00?

-.02*
-.051
-.07*
-. 107
-.!19
‘. 130
-, 1*?
-.114
-.150
-.137

f

.
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Pr*ssure  cmulclent, P, &

0.lab/2 o.2ub/’2 o.4m/2 o.6ob11 0.7W12 0.rlob/z 0.16 b/2 0.2Eb/Z 0.40b/a 0.8&/2 o.7Eb/3 O.MWZ

>emmt
c 23 = o.q~ a = 15.134” !3 = 0.90 n - 17. W

O.m .024 -.474 -,696 -.~ts -1.065 -.716 .011 -.660 -,872 ‘1.078 ‘1.1*3 ‘.904
1.i5 -.712Z.m -1,’34b -1.293 -1.231 -1.129 -1.011 -.839 -1.326 -1.27t -1.133 - 1 . 0 3 1 -.914
3.m -.623 -1.345 -1.2*3 -1.27.8 -1.120 -1.00* -,~49 -1.306 -1.254 -1.122 -1.0S1 -.909
7.M -.9M -t .292 -1.293 -1.224 - 1 . 1 2 4  -1. - -1,045 ‘1.300 ‘10275 ‘1.114 ‘1.0S8 -.304

-.W6 -1.253 ‘1.266 ‘1.224 ‘i. 115 -.394 -1,012 -1.291 -1,245 -1.114 ‘1.061 -.W310.OU -.066 -1.203 ‘ 1 . 2 6 6  ‘1.231 ‘~.123 ‘.99* -.979 ‘1.26b ‘1.264 ‘1.114 ‘1.049 -.30218.m ..7,4 -1,150 -1.207 -1.222 -1.120 -.994 -.233 -1.223 -1.231 -1.109 -1. M6 -.901ao.m -.622 -1.105 -1.160 -1.1~9  -1.110 -.994 -.691 -1.1s+ -1.229 -1.091 ‘1.075 ‘.897
i ~ ::::: -“90 ’ -’”12 ’ -’”’8’ -1 ” 1 ”’ ::% -b*, -.674 -1.188 -1.W5 -1.056 <g-.*O -1.117 -1.200 -1,0e7  -1.072

-.527 -1.085 -1.lha  -1.094
3m -.5da -.55~ -1.069 -1.142 -1.081 -.997 -.6%40.W -.618 -1.177

-.593
-1.049 -1.0b7

-.579 -1.056 -1.132 -1.047 -.994 -.646 -.c1O -1.167 -1. o31 ‘1.0S7 -.230
i ::= -.571 -.591 -1.044 ‘1.117 ‘1.056 -.990 -.617 -.630 -1.1% -1.000 -1.033 ‘.226

-.59s -.s06 -1.035 -1.102 -1.040 -.933 ‘.640 -.650 ‘1.144 -.U79  -1.020 -.8B2
$ ~s.~ ..626 -.62Q -1.007 -1.003 -1.020 -.972 -.657 -.671 -1.118 -.964 -1.006 -.00130,W -.658 -.65, -,g&q -~.o,, -~.m~ -.96, -.700 - .699  -1 .033  -.u*a -.W6 -.87733.W -,6*3 -.663 ‘.836 ‘1.025moo -.981 ‘.956 -.701 - . 7 1 0  ‘oM1 ‘.S4S ‘.973 -.071

-.645 -.672 -.606 -1.009 -.966 -.950 -.61S -.721 -.780 -.934 -.*775.m ~c:;:
-,633 -.682 ::::: ::::: -.950 -.9*9 -.667 -.70S -.123W.m -.922 -.9*3
-.*79 -.698aa.m -.932 -.949 -.709 ~::~ -.70s
-.674

-.91s -.929 -.060
-.696 -.617 ‘.911 ‘.398 -.952 -.675 -.707 -.*1* -.304 -.06520.W -.661 -.688 -,~q~ .,2’, -.26. -.9s8 -.*o4 -.656 -.707 -.301 -.830 -.349W.w -.S68 -.584 -.571 -.021 -.249 -.954 -.512 -.611 -.70’7 ‘.890 -.094 -.066

1.26
Z.w .977 .906 ,Sza .775 .719 .635 1,013 .93* .8M .778 .715 .641

1.010 .859 .806 .767 .732 .618 1.073S.m .909 .043 .79* .752 .636
7.20 .919 .720 .741 .712 .609 .597 .981 .041 ● 793 .753 .732 .a27

.330 .71* .688 . *62 .6*7 .55s .0-7 .784 .743 .716 .690 * 59110.M ,,,,
Ie.m .~~~ .671 .650 .624 .602 .512 .019 .73~ .703 .600 .330 .353
Zo.m .601 .579 .563 .s40 .427 .725 .M9 .b36 .614 .59s .477
28.M .539 .567 .529 .493 .484 .>51 .652 .617 .36s .557 .542 .m7

.562 .502
s :% :49; :::

.475 .455 .443 .2W .601 .572 ,536 ,513 .4* .343

.435 .420 .41 .225 .557 ,523 .495 ::;; ::;; . 27*

: ~m :fi~  :::; ~ ;!: ::: ;g40.W ,468 . ● 76 .456 .244
.464 . +42 ,420 .393 .383 .180

!

W:m .440 :%: .303 .s55 .943 .118
.322 .30* .291 .263 .253 .032 .s80 .3*9 .s19 .320 .M5m.m .281

m.m .271 .263 .243 .Z09 -.002 ,330 .331 .321 .300 .263 .053
33.m .276 .244 .230 .209 .173 -.027 .330 ,’299 .204 .260 .22* .029

.232 .210 .202 .181 .137 :::% .284 .267 .260 ,237 .195moo .19b .1q8 .004
.1e5 .162 .130 .241 .252 ,238 .217 .1S’3 -.0177s.m ,173 .16, ,159 .1s6 .101 -.005W.m .1,O .148 .222 ,215 .207 .187 .147 -.0s3

23.0) .140 .120 .080 -.101 .100 .191 .103 .164 .125 -.039
.117 .126 .125 .101 .056 -.071 .15* .165 .234 :;:; .099 -.0s7So.co .09, .100 .097 .000 .041 -.123 .lla .195 .131 .076 -.OBaW.m .Obz .056 .057 .0= -.001 -.110 .075 .084 s0S’3 .051 .029 ‘.064

K = 0.98 s - a.13” K = 0,90 . . Z2. a”
O.oa -.027 -.850 -L.04f  -1.159  -1. o47 -.911 -.104 -.987 -1.141 -1.055 -.900 -.*74
::: -.971 -1.3’33 -1.288 -1.106 -1.004 -.902 -1.052 -1.2b5 -1.190 -1.04s -.902 -.945
B .m -1.072 -1.315 -1.265 -1.108 :;:~; -.901 -1.13, -1.2,6 ‘1.195 -1.044 -.V77 -.945
r.m -1.14S -1.914  -1.288 -1.lm -.907 -l,iaz  -1.232 -10195 -1.034 -. 9s0 -.901

Io.m -1.107 -1.309 -1.259 -1.101 ‘.996 -.30a -1.159  -1.2’29  -1.132 -1.03b -.975 -.9+3
16.m -1.070 -1.296 -1,281 -1.099 ‘.997 -.908 -1.136 -1.223 ‘1.172 ‘1.039 -.V72 -.942
So.m -.922 -1.27* -10281 -1.029 -.999 -.-9 -.991 -1.23+  -1.17s -1.0’35 -.983 ‘.941

-.7S2 -1.236 -1.270 -1.075 ‘1. OW -.900 -.786 -1.20* -1.168 -1.020 -.333 -.941
: :.: -.709 -1.227 -1.231 ‘1.075 -.993 -.907 -.739 -1,109 -1.128 -1.031 -.989 -.W7

-.7m -.922 -1.212 -1.062 -.990 -.906 -,724 -1.074 -1.12s -1.021 -.992 -.93a
40,m -.606 -.738 -1.181 -1.060 -.986 -.904 ‘,686 -.291 -1.122 -1. ol~ -.989

: ,3*W
-.927

-.705 -.693 -1.15s  -1. OM -.921 ::::; -.694 -.806 -1.122 -1.021 -.98* -.935

i % :::

-.695 -1.117 ‘1.034 ‘.977 -.699 -.794 -1.104  -1.021 -.9C? -.929
-.673 -.689 -1.089 -1.026 -4.:: -.904 -.669 -.005 -1.085 -1.023 -.*1 -.929
-Oale -.677 -1.0S5 -1.014 -.306 -,601 -.013 -1.077 -1.023 -. w -.922

33.W -.606 -1.035 -.W5 -.965 -.906 -.760 -.833 -1.063 ‘1. WU -.91S ‘.931
m.w -.695 ~:;:: -1. W* -.991 -Oqsz -.W2 -.?86 -.838 -1.046 ‘1.002 -,973 -.920
T3.m -.645 -.986 -.987 -.948 -.903 -,751 -,82* -1.030 -.930 -.34s -.!23
m.m -.635 -.146 -.952 -.9s1 -.9M -.906 -.756 -.s22 -1. W7 ‘1.000 -.956 -.929

-.703 -.777 -.91622.W -.978 -.942 -.904 -,317 -.827 ‘.qql -.W* -.951 -.92+
Zo.m -.721 -.782 ‘.808 ‘.977 -.924 -.900 -.79a -.814 -.W5 -.992 -.V33 -.915

-.729 -.85733.m -.704 ::;:: -,a,6 -.967 -.909 -.902 -.780 -,805 -0934 -.979 -.919 -.921
-.Q61 -.930 -.902 -.717 -,790 -.935 -.972 -.91* -.921

1.26
z.bo 1.o21 :;;; .846 .764 .627 .621 1.002 .957 :~; .749 .667 :%
3.m 1.101 .865 .802 .754 .630 1.106 .971 . W* .755

1.025 .020 .827 .730 .748 .633 1.053 ,9s2 .341 :fi: .7*9 .639
1:: .939 .832 .785 :;fl :~:: .606 .977 :::: .826 .805 .625

.8?0 .793 .747 .572 .913 .791 .752 .747 .39716.m .779 .,~~ ,~z~ .&,~ ,629
?.O.m .304 .824 .774 .7s4 ::% .671 .52$

.712 .656 .6s3 .602 .503 .439 .75s .714 .M1 .626 . ● 75
; H:: .655 .622 .326 .561 .542 .379 .705 .669 .*33 .602 .336 .41s

i
M.m ,*1O .575 .540 .524 .*99 .316 .662 ,62s .592 .543 .343 .356
40.m .530 .531 .501 .478 .455 .280 .584 .585 .352 .323 .300 ,319
43 .m .522 .492 .*66 .443 .426 .222 .5?1 . * * ,318

!

. W9 .471 .2*3
W.m .*9* .+57 .429 ,603 !3e8 .159 .542 !500 . 4?8 .451 ~ :;; ,201
22.CU .420 .41* ,393 ,369 034~ ::: ,beb ● W5 ,441 i409 , t?b
30.w .391 . Sso .362 . 24S .305 ,438 . U7 .410 .386 .350 .1S7
68.M .902 .3M .326 . 3W .266  .064 .425 .39* . Sm .350 .311 .Ioa
m.m .332 .309 ::: .270 .231 .060 .377 .359 .-3 .314 .275 .0s1
n.w .283 .292 .253 :;= .O1* .32s .316 ,s16 .291 .263 .030
m.m :::: .2$3 .241 .27.2 -.005 .Z9T ,297 ● 202 ::fl .326 .020

.Zao .218 .195 .156 -.02828.QI .263 .242 .251 .194 .003
30.m :;:: .201 .192 .172 .IZ7 -.016 .210 .234 .224 .203 .163 .011
36 .m .09, :;g; :::: .1s8 .097 ~:y,: .175 .lq~ :;:; .163 .132 ‘.04S

,069 .ob9 .104 .129 .090 .071 -.052 I
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‘*rcen
c

O.w
1 .*5
t .10
6.m

1;:;
ls.m
m.m
u .m
m.w
m .W
M.m
46.W
Zo.Qa
62.M
W*M
66.M
70.M
78.C.I
W.w
56.m
Oo.m
28.m
1 .U
1.60
1.00
7.M

10.M
18.m
ao.m
Z5.m
SO.m
m.m
ZO.m
45.00
ZO.m
M.(2I
:::
70.W
75.W
m.co
Z2.m
W.m
Z2.m

Pce’ssLue Coefficim* P, at

}, Im o.2sb/a 0.4W2 0.60b/2 0.75 b/2 0. Q5b/2 O.lmjz 0,26b/2 0.4WZ 0.6 N/2 0.75W2 O. Qsb/l

-.159
-1.1s1
-1.149
-1,25*
-1.233
-1.210
.1 ,074
-.a#-
-.010
-.010
-.’/79
-.77’2
-.74s
-.720
-.740
-,005
-.026
-.706
-, 763
-,049
-.012
-.824
-,7W
.960

1.100
1 .0?0
l.m?
.940
.s6s
, Iw
,769
,70s
,632
,615
,5#7
,526
.482
.460
.416
.361
. S’36
.297
.252
,206
.119

-1.095
-1.226
-1.200
-1.204
-1.205
-1,202
-1.207
-1,1-
-1.119
-1.157
‘1.126
-1.045
-.974
-.923
-.691
-.s05
-.e69
-.s57
-.852
- .n57
-.024
-,860
-,045

-1.225
-1.171
-1.15S
-1.170
-1 .1*
-1.157
-1.155
-1,153
-1.141
-1.141
-1.139
-1.140
-1.1?7
-1.11s
-1.104
-1 .OQS
-1 .005
-1 ,07S
-1.059
-1.069
-1.099
-1.011
-.993

-1.100
-1. ow
-1.009
-!. oaz
-1,082
-1.002
-1.071
-1,067
-1.072
-1. oas
‘1.065
- l o b s
-1.064
-1.061
-1.054
-1.032
-1.092
-1,031
-1,025
-1.022
-1.022
-1.014
-1.002

-1.072
-1.055
-1.053
-1,050
-1.044
-1,042
-1.0..
-1,0*5
-1.030
-1.0s7
-1.034
-1.028
-1.02$
-1.021
-1,017
-1.014
-1.007
-1,001
-.*97
-,991
-.971
-.9s6
-,976

-1,001
-.974
-.971
-.970
-, 9’70
-.968
-.968
-*944
-.96s
-.961
-.959
-,960
-,997
-.955
-,q55
-.952
-.945
-.947
-.947
-.944
-.940
-.941
-.938

n * 0.98 a - 26. kf3’
-.227

-1.169
-1,171
-1.214
-1.206
-1. lW
-1.129
-.951
-,854
-.860
-.8*5
-#z&!
-.ase
-,829
-,000
-*#so
-.864
‘.026
-.82C
-.054
-.562
-.060
-.820

-1.164
-1.195
-1,184
:]:;::
-1,100
-1,109
-1.185
-1.179
-1.161
‘1.140
-1.010
-1.015
-.971
-.936
-,935
-.919
-.s99
-,806
-,809
-,s06
-,899
-,804

-1.189
-1.1*7
-1.15?
-1.1**
-1.146
-1,1~7
-1, !61
-1.163
-1.190
-1.155
-1,152
-1.154
-1.148
-1.1s4
-1.1s0
-1,1?6
-1.117
-1,111
-1 .0*5
-1,006
-1 ,0*7
-1.046
-1.025

-1.112
-1.12s
-1.122
-1.115
-1. [1s
-1.11*
-1.111
-1.099
-1.109
-1, M9
-1.09?
-1.09S
-1.095
-1.092
-l,oaa
-I .-s
-1 .02.9
-1.064
-1. M4
-Z. M4
-laws
-1,05?
-1,021

-1.107
-1.095
-1. ml
-1.08$
-1.002
-1.070
-1.0E4
-1.0U9
-1.001
-1,081
-1.0’77
-1.073
-1.07a
-1. W8
-1.037
-1.06s
-1.05?
-1.052
-1.047
-1..M2
-1.0?1
-I, m$
‘1 .017

-1.054
-1.0s1
-1.030
-1.026
-1.025
-1.025
-1.020
-1.025
-1.020
-1.0!5
-1.011
-1.017
-1.01s
-1.011
-X.011
-1. wa
-1. om
-1.000
-1.005
-1.000
-.992
-.99$
-.994

,956 .e’zq .730 ::fl .592 .9’22 ,95* 0820 .’/15 . 60s . 34*
.991 .094 .811 .622 1.WO 1,007 .89s .001
.965 . B90

.73* .6M
.8s1 .705 .669 1 ● on* .*9O .907 :y,; .7*1 ,64s

.919 .s64 .012 .824 .eu 1,0s1 .*57 . se?

. E05
.729 .6-

.334 . 7W .752 ,622 .979 .*2* .069 .816 .712 .6!1
.821 .ns . 7W .705 .569 ,897 .662 .018 .775 .7s3 .505
.72.b .729 ,692 ,6*4 .s11 ,834 ,01s .769 ,729 .695 .5s2
.718 ,606 .*31 .625 .455 .’709 .765 .727 .688 .*56 .403
.67S ,6*> ::;: .586 .$90 .7w ,720 .606 .656 .617 .4za
,613 ,602 .542 . S64 ,+73 ,*7S .6M .2.13 .577 .s93
,5W .s6s A535 ,513 .207 ,455 ,639 ,609 .576 . M7 * 235
.556 ,530 ,493 .*7O .245 .629 .*DO .5?$ ● 5s6 .511 .211
.513 ,491 ,M .*S9 .213 ,567 #555 .534 .498 .47* .24s
. *7* ,*6O .430 .196 .179 ,527 .520 .503 .471 . !20 .210
.439 .424 .393 .954 .147 .503 .M$ .M> ,41s .380 .178
,402 ,S29 .337 .’zm ,120 ,*56 .44s ,422 . 1V4
.3’76

.3s$ .160
.563 .ss3 .302 .02-2 ; ;~ .*17 .400 ,172 .S16 .114

.134 .S25 .296 .263 .063 ,371 .359 ;;;; .294 .017

.304 .2*3 . 26e .222 .090 .332 .s29 ,327 .2s7 .058

.266 .264 .2S7 .lW .0*1 ,Zao .302 .2*4 .270 .21? ,05?

.224 .216 .196 .15a -.017 #222 .252 . 24s ,225 .178 -.003

.157 .154 .116 .O*l -.034 .111 .160 .176 ,12* .107 -.021
.

.

.
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TABLJ3  L - 6T~L  _ FR.E2SUM  COEFFICW  DATA FORT= TERT
RANGE OF ANGLE OF A~MK  W b2ACE2 NU-ER  - Wz!nuad

o.lm/a 0.25 b/2 0.40b/2 o.2ob/2 o.76b/2 o.9sb/z O.lzb/; o.26b/2 o.4~ O.wa o.72b/2  o.Mb/l

Pe2cmt
c ~ . 1.00 c - .-2. W” ~ . 1.09 a - -0.a”

o.m .074 .758 .700 .675 .616 .5s9 , W7 .760 ,722 .722 .6a7 .724
1.26 .374 .297 .322 .320 .106 .343 .260 .028 .079 .015 -.022
1.W

.103
.325 .220 .229 ,220 .221 ,217 ,205 ,042 .0ss -.013

z..m .273
-.058 -.082

.192 .179 .170 .150 .1$4 .1$1 ,041 ,03S -.022 -.* -.009
.2*2 .162 ,147

1;%
.121 .106 .130 .126 .041 .015 -.035 -.084 -.099

.211 .1’29 .114 . Iw .97b .091 .100 ..032 -.00s -.951 -.094 -.116
16.m .162 .107 .080 .080 .042 .010 .072 .014 -.029 -.0s9 -.105 -.140
in.m .105 :::; .048 .@41 .014 -.054 .044 -0016 -.055 -.027 -.113 -.145

: ‘26.00 .092 .029 .011 -.911 -.151 .005 -,030 -.0*5 -.lm -.l W
~ Zo.m .05s .041 .019 -.010

-.252
-.030 -.182 -.055 -.043 -.086 -.11* -.138 -.236

-,045 ~::~ -.102 -.123 -.164 -.23!
-.072

i E ::#figza

-.11! -.154 -..:: -.2s5
-.001 -,087 -.097 -.126 ‘.165 -. 2?2

-,063 -.097 -,148 -.189 -.230 -.1-
-.029 -.oaa -.1s3 -. t7a -*211 -.251 -’306

20,00 -.144 -.169 -.198 -.228
ZO.m -.0e6 -.109 -.136

-.270
-.171 -.205 -.306 -.149 -, 169 -.207

‘.2Q3
-.250 ~:~::

-.101 -.11S -.136
-.322

m.m -. 176 -.230 -.311 -.1*2 -*178  -.20? -.259 -.329
7s.m -.106 -.125 -.154 -.176 -.250 -.292 -.169 -.192 -,222 -.255
ZO.m -.129 -.148 -.134 -.lez -.261 -.291

-.917 ::;;
Z.2.m

-.190 -.211 -.222 -.251 -.317
-.155 -.136 -.154 -.189 -.254 -.272 -.220 -.203 -.225 -,24s

ZO.m -.125 -.131
-6297 -.287

-. 143 -. 182 -.233 -.254 -.12s -.2W -.213 -.24s -. 2*O -.269
m.m -.lCU -.111 ‘.143 -.181 -.24s -.264 -.1’29 -.1S9 -Ozm -.233 -.260 -,276

1.1s
2.20
G.m

1:%
lB.L-U
Zo. m
26. m

! G.

!

48:m
nom
28.W
m.m
63.m
m.w
T2.oo
nom
m.m
zo.m
3s.m

.lM

.091

.066

.048

.012
-.002
-.031
-.049
-.014
-.036
-.107
-.077
-.125
-.150
-.100
-.19S
-.2W
-.253
~::;;
-.258
-.17?

-.129
-.102
-.032
-.044
-.052
-.052
-.05S
-.062
-.072
-.110
-.121
-.118
-.155
-.176
-.202
-.211
-.201
-.294
-.254
-.262
-.266
-.232

-.301
-.15*
-.1O*
-.113
-.109
-.111
-.115
-.106
-.120
-.149
-. 156
-, 167
-.lQa
-.212
-.z~s
-.2*4
-.24*
-.253
-.U4
-.232
-.271
-.25s

-.567
-.432
‘. 162
-.174
-.103
-.167
-.187
-.M8
‘.177
-.2M
-.215
-.227
-.2s1
‘. 266
-.28B
‘. 305
-.292
‘. 3C6
‘.314
-.302
‘.293
-. 27s

-.707
-.560
-.320
-.204
-.224
-.220
-.241
-.221
-.227
-.2*
-.253
-.272
-.207
-.314
-.s34
-.3M
-.347
-.332
-.342
-. S*1
-.327
-.291

~:;;:
-.62$
-.569
-.467
-.315
-0310
-.310
-.257
-*233
-.269
-.2-
-.322
-.X1
-.W
-.344
-.340
-.327
-.332
-.200
-.319
-.222

.251

.199

.16-

.lsa

.102

.072

.043

.020

.025
-.011
-,047
-.022
-,082
-.104
-.lsa
-.1*7
-.155
-.210
-.21s
-.228
‘.214
-*157

.127

.067

.077

.053

.034

.020

.004
-.M3
-.022
-,057
-.058
-.072
-.107
-.120
-.156
-.165
-,158
-.194
-.215
-.21s
-.221
-.201

.069

.041

.OM

.015

.001
-,014
-.040
-.047
-.OM
-.075
-.091
-.116
-,153
-,172
-.189
‘.199
-.109
-.205
-,217
-.222
-8222
-.204

.031

.002

.ma
-.021
-.044
-.054
-.077
-.0s0
-.036
-.115
-.137
-.167
-.196
-.207
-,229
-.248
-.’239
-.246
-.236
-.248
-.248
-.261

.023

.001
-.026
-.039
-.054
-.074
-.100
-.100
-.120
-.149
-.160
-.1a7
-.214
-.242
-.269
-.291
a287
-.200
-.314
-.315
-.203
-.285

-.0s3
-.0s5
-,052
-.074
-.024
-.112
-.1-
-.213
-.227
-.199
-.242
-.27b
-,296
-.’213
-.318
-.322.
-.322
-.310
-. S20
-. -z
-,296
-.256

~.
.Oqs
.ln
.118
.054
.OS*
.017
.020
.015

-.047
‘.llb
-.009
-.115
-.1>6
-.11$
-, 126
-.120
-.185
-.203
-.203
-.229
-.257
-.227
-.151

1.00
.734

-.097
-.109
-.072
-.043
-.040
-.041
-.07s
-.068
-.092
-.120
~:;::
-.143
-.173
-.204
-.204
-.208
-.222
-.’242
-.238
-.297
-.215

.
.644

-.183
-, 16s
-.105
-.l M
-.107
-.112
-.122
-.124
-.130
-.123
-.171
-.187
-.194
-.210
-.212
-.247
-.241
-.251
-.224
-. 2s4
-.24
-.237

- 1.90*
.*$3

-.572
-.2q2
-.206
-.196
-. 1s9
-. 15*
-.183
-.174
‘. 188
-.199
-.227
-.238
-.250
-. 2G4
-.275
-.292
-. Zqz
-.293
‘. 291
-.289
‘.276
-.2U

m=
.08?
.050

-.00s
-0121
-.120
-.11s
-.072
-.0*5
-.128
-.197
-.15a
-.191
-.208
-.191
-,198
-,251
‘#257
-.268
-.263
-.290
-,316
-.296
-0207

1.00
,623

-.784
-.$17
-.305
-.176
-.162.
-.146
-.161
-.156
-.17*
-.197
-*20*
-.210
-.218
-,242
-.271
-.272
-,277
-.289
-.306
-. So*
-.306
-,279

m - 3.93”
.402

-.97s
-.071
-.795
-.741
-,b99
-.202
-Ozqo
-.270
-.’277
-.204
-.s11
-.saz
-.329
~:;~:
-. 37s
‘.275
‘. 370
-.374
-.171
-.*1
-,333

0.00
1.1s
2 .W
0 .m
?.m

lo.m
lam
:0.m
26.m
W.m
az.ca
40.m
4s.00
W.m
U.m
m.m
W.m
m.w
T2.m
m.m
Z2.m
20.DI
33.m

.610
-.67s
-. 5s9
-.287
-. 25+
-.244
-.249
-.242
-.227
-.22s
-.251
-.260
-.288
-.s07
-.329
-.337
WB31
-.s44
-.9*T
-.230
-.307
-.281
-.265

.71’3
-.523
-.723
-.*5*
-.506
-.51S
-.s52
-.293
-.s21
-.256
-.240
-.292
-.232
-.321
-.331
-.316
-.%
-.346
-.s40
-.325
-.’306
-.289
-.294

.443
-.394
-.923
-.248
-.797
-.705
-.745
.324
-.417
-.310
-.s22
-.340
-.356
-.280
-.M1
-. 41!
-.417
-.428
-.431
-.431
-.386
-.335
-.312

.66S
-.746
-,901
-s?19
-. S5S
-.s21
-.810
-.700
-,17*
-.735
-.6**
-.602
-.M7
-. 6s7
-.s72
-.451
-,M5
-.367
-.353
-.351
-.365
-.240
-.373

-.899
-.78*
-.639
-.203
-.215
-.208
-.232
-.216
-.222
-.237
-.2ss
-.269
-.279
-.29s
-.309
-.31s
-,312
-.225
-.325
-.12s
-.216
-, 310

1.22
:.:

7. w
10.M
U.m
ao.m
az.m
m.m
36.m
40. m
46.W
Zo.m
W.m
W.w
e:::
73. m
80.00
m.w
ZO.m
os.m

.277

.S29

.2s9

.253

.213

.176

.1*1

.120

.110

.066

.047

.051
-.012
-.034
-.064
-.074
-.076
-. La7
-.141
-.156
-.133
-.097

.340

.249

.216

.179

.153

.127

.099

.023

.062

.037

.025
,001

-.032
-.055
-.000
-.009
-,004
-.122
-.141
-.139
-.1s9
-.123

.310

.248

.201

.161

.1s1

.102

.069

.061

.065

.020
-.001
-.032
-.062
-.081
-.109
-.112
-.110
-.13$
-, 14a
-.146
-.146
-.142

.330

.260

. 20*

.161

.124

.091
,047
.0Z6
.013

-.020
-.043
-.070
-.103
-4120
-.140
-.159
-.149
-.169
-.180
‘.183
-.107
-.201

.371

.278
::::
.122
.073
.035
.006

-.OU
-.049
-.064
-.09$
-, 120
-.157
-.1O*
-.216
-.212
-.238
-.255
-,2*7
-Ozds
-.2**

.2W

.224

.la~

.135

.lW

.03S
-.043
-.122
-.l  M
-.156
-.218
-.257
-.277
-.290
-.290
-.291
-.291
-.280
-.2SV
-,235
-.272
-.2M

.492

.451
,boa
.359
.s14
.26s
,223
.195
.170
.114
.105
.10,
60s9
.01,

-.008
-.01a
-.022
-.005
-.091
-.104
-.008
-.070

.502

.394

.337
,256
.2S3
.210
.216
.172
.134
.102
.Oes
.033
,022

-.W*
-.029
-.097
-.0s7
-.075
-.0S6
-.OBb
-.092
-.08s

. 4s2

.401

.3s1

.241
,205
.163
.132
.110
.077
.054
,020

-Jolo
-.020
-,048
-.059
-.067
-.090
~:;::
-.108
-.103

.499
::;
.265
.230
.1-
.134
.102
.080
.045
.017

-,01?
-,042
‘. 057
-.030
-.101
-.102
‘. 124
-.143
-, 149
-.151
-, MO

.531

.425

.m

.275

.226

.170 ,

.132
,Oqs
.OA*
.029
.006

-.02*
-.053
-. OQ9
-.124
-.1ss
-. 134
-.106
-.ms
-.217
~::;;

.420

.372

.’313

.242

.201

.11s

.037
-.04$
-.094
-.125
-.163
-.218
-.2M
-.272
-.zaz
-.304
-ma
-.IW
-.314
-*2*1
-.s10
-.272.

.
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TAB~ L - ETEEL WING PMu~ COEFPIC~T DATA FOR - ~
RANGE OF ANGLE OF ATTACK AWD  WR N7J~ER  - Con&wd

I’iACA RM L57G09a

Pres8ure  cmff=ie~ P, u

I
O.lw o.2bb/a o.4ob/2 O.emlz 0.’16 b/2 0,9Bb/2 o.l&/1 0,26b/1 0,4@  0.6~/3 O.~b/l 0.Mb/2

lParumtl
n= 1.00 53 = l.m . .  7.90=

,080 ,504
-.o’fz -,9’/6
-.139 - .aa6
-.2’72 -. Jan
-,2!4 -,.7U2
-.240 -,265
-.lbl -.237
-.144 -.217
-.202 -,2$1
-.262 -.243
-.229 -.2*
-.269 -0277
-.272 -.204
-.254 -,204
-.264 ‘.S07
-.B15 -.332
-. S20 -.395
-.S2* -.s22
-,311 -.347
-,947 -.367
-.372 -.367
-.353 ‘,367
-,271 -,950

.300
-1.117
-1.022
-.939
-.235
-,05>
-.735
-.760
-.596
-,602
‘. 367
-.24*
-.37s
-.391
-,*1O
-,416
-.431
-.4s1
-.430
-.434
-.120
-,422
-,*O5

,253
-1.1S7
-1 .07s
-,988
-.930
-.917
-.078
-.8s9
-.798
-.770
-.767
-.7a9
-,610
-.505
-,4B2
-.477
-.465
-.477
-.402
-. !07
-.469
-,*1 I
-.!10

.577
-.s97

-1.127
-1.062
-.996
-.963
-.935
-.907
-.899
-.864
-,709
-.801
-.769
-.7’72
-.772
-.760
-.772
~:;;:
-,770
-.767
-.760
-.742

,062
-.210
-,207- .4S6
-,407
-.s77
-0285
-.25$
‘,207
-.342
-.31s
-.’247
-.33*
--, ss6
-0346
-,s92
-.s98
-,402
-.3S1
-.420
-.444
‘,424
-.s44

,339
-1,149
‘1 ,070
:.790
-.556
-0444
-,371
-.346
-,3$1
-,s31
-.s4s
-.3s7
-.363
-,366
-,38s
-,410
-.414
-.4L9
-.427
-*445
-.*2
-,444
-,428

.191
-1.197
-1 ,0!0
-1.019
-.957
-.*28
-.s51
-,*E9
-,*22
-,319-.lfq
-.369
-.M3

!
-,4 0
-,* 8
-. 4s7
-,*45
-.441
-.155
-.4?1
-.454
-.444
-, 4s4

.086
-1.22!
-1.1*6
-1,0’/8
-1.02s
-.99s
-.925
-.097
-,866
-,846
-.717
-.581
-.53?
-.91~
-.$11
-, 499
-.s04
-.504
-.4~*
-.491
-.900
-.495
-.476

-. O!* .400
-1.295 -1.065
-1,21s -1.224
-1.1s7  -1. ZO*
-1.0’7d ~:: pl:
-1.064
-1.01~ -1,074
-,972 -1.045
-.935 -1.034
-,91* -1.m7
-.907 -.nz
-.690 -,924
-.C95 -.895
-. H5 -.W5
-, 880 ‘.901
-, S27 -.8?2
~ 700 -.302
-.670 -.W*
-.644 -.30s
-.610 -.WO
-.573 -.913
-.405 -.$14
-.3v1 ‘.92-

-1.062
-.94s
-.M8
-.008
-.7d1
-.318
-.297
-.292
-.291
-.204
-,s’25
-.136
-. 3*7
-.35s
-.170
-.s77
-.17s
-.1s4
-,205
-.237
-.276
-.374

.611 .617

.570 .509

.!16 .430

.W .979

.406 .3*
,3*7 .29s
.294 ,274
.261 .230
.Zie .194
.162 .161
,161 ,1s7
,150 , 107
,092 .07s
.060 .04!
.047 .026
.020 .000
.0 Za ,00s

-,036 -.03S
-,OW -.041
-.05s -.OM
-.oke -.0*7
-.048 -.053

.589

.50a

.42$
,603
.515
.422
.362
. S22
.269
.212
.176
.1s2
.11?
,0S4
.0s2
.024
.004

-.017
-.044
-.OM
-.075
-.091
-,091
-.0@9
-.102

- 9.’97”
-“*152

-1.259
‘1.226
-1.1s3
-1.112
-1.076
-1. OM
-.982
-.360
-, 943
-.922
-.780
-.692
-.676
-.670
-.649
-.636
‘,617
-.534
-.503
-.571
-.555
-.554

,625
.52b
.425
.368
.)15
.25e
.208
.1*9
.154
.097
:b7:

● W
-.035
‘.062
-.OVS
-.098
-.122
-.153
-, 1**
-, 1$2
-.1*

. B20

. b57
:~

.7!77

.laa
,106
.020

-.022

::;%
-.169
-.197
-.227
-.242
-.267
-.27?
-.270
-.286
-.2s8
-.280
-.2s7

.713

.*8O

.*la
,551
,492
.426
,>66
.s24
:fi:
,213
,207.
.1S7
.104
.102
.07s
.05*
,096
. Ooa

-.006
-.000
-.020

,713
.607
.525
.444
.4s1
.368
.’242
.291
.250
.?1$

.1189
.159
,121
,034
.075
.051
.0e4
.014
.007
, 002

-*W4
-.020

.*77
,603
,514
.453
.420
.156
.306
::H
.202
.172
.1+0
.107
.028
, Ws
.0$7
,03s
.006
.Oo1

-: E
-.015

.673
,597
,s0s
,446
.401
,367
.283
.244
.213
.173
::;

,07a
.C65
.0s3
.011
. ml

-.021
-.034
-.0s5
-.025
-,053

.67!

.392

.502

.442
, Suo
. ‘22’2
.273
.220
, 19C
, 154
. !27
.C95
.041
.017

-01s
-.MS
-.05?
~: :::
-.113
-104
-.102

.577

.51C

.4s7

. 30!

.ss6

.245
● 160
.09a
.021
. 00*

~,::;

,331
.202
.2S5
.199
.172
.130
,111
.070
.049
.030
.009

-.010
-*01*
-.047
-,0s7
-.056
-.061
-.059

-.154,-,1~*
-.mt
-.2s5
-.239
-. 2*1
-.250
-.215
-.2*S
-.230

H * 1.00 s = 13.*”M = 1.00
,049 .179

-.s21 -1.212
-.407 -1.112
-.559 -.9*O
-.524 -.72S
-.489 -.44s
-.391 -.ss0
-.332 -.496
-.35s -.440
-.401 -.400
-.372 -.s97
-,405 -.198
-.s67 -.az
-,>92 -.408
-.410 -.*2O
-,450 -.4s5
-.454 -.459
-.460 -,465
-.43$ -,476
-.*74 -.4*4
-.492 -.494
-.482 -.497
-.287 -.446

a
● OO*

-1.25s
-1,161
-1.112
-1.062
-1.024
-.955
-.675
-,604
-.549
-.4e9
‘.456
-.450
-.-s
-.401
-.4~1
-.48q
-.495
-.507
-.510
-.512
-.203
-.505

-.mze
-! .268
-1.249
-1.191
-1.1s7
-1. lao
-1.085
-1.049
-1.006
-.993
-.985
-,97*
-.97s
-.970
~.;:;
-.9*Q
-.e62
-.772
-.’702
‘.619
-.555
-.510

.lW1
-2,153
-1.282
+.241
-1.204
-1.175
-1,140
-1,116
-1.10e
-1.074
-.992
-.eet
-,~al
-,979
-,972
-.965
-.9’72
- .*77
- .9B5
-.985
-.9s6
-,993

-1,014

-.02*
-.528
-.645
-.779
-.7s4-.699
:.574
-.499
-.4s0
-,504
-.473
‘.492
‘,465
-.504
-.521
-.5*7
-.550
-.ss2
- .5*S
-.579
::;::
-,496

‘,191
-! .219
-101e2
-1.136
-1.000
-1.028
-.949
-,864
-.603
-.402
-.4s0
-.47s
-.4~7
-.50s
-.523
-. S*6
-.5s7
‘.562
-,570
-.530
-.596
-.595
-.549

-,431
-1,190
-1.170
-1.19S
-1.1s7
-1,109
-1.029
-*94a
-.923
-.6W
-.nro
-.a92
-.8’24
-,808
-.771
-. ?s -
-.$74
-.616
-.577
- .s4s
-.561
-.5U
-. 5C7

-,652
-1.171
-1,172
-1.366
-1.161
-1.149
-1.105
-1,0A2
-1.028
-1.002
‘,970
-. ● U
-*924
-.~14
-.902
-.002
-.877
-.#r6
-.061
-.e4c
-oe36
-.714
-.600

-.023
-1.200
-1.19*
-1.20e
-1.177
-1.160
-2.152
-1.122
-1. loe
-1.004
-1. W3
-1. M3
-1.0e3
-1.011
-.990
-.972
-.*2*
-.s71
-.021
-. 7-1
-.726
-.6m
-.652

-, 353
-1.232
-1.266
-1.25?
-1,24*
-1.266
-1.222
-1.209
-1.1*S
-1. 1**
-1.115
-1.100
-;.oec
-L, OS1
-1.0?1
-1.064
-1.042
-1.022
-1.*7
-.990
-.396

-! .029
-! .026

.799

.174

.705

.630

.*7O

.492

.426

.e82

.149

.2*3

.262

.255

.18s

.151
, 150
.119
.091
.073
.057
.040
,029
,014

.7e6
,691
,600
.540
.505
0440
.405
.>52
.212
.27s
,2e4
.212
. 17s
.147
.124
.102
.091
.063
,056
,049
.0j6
,009

.730

.672
,507
.529
.487
.422
.367
.321
.290
.294
,226
.1*O
.162
.134
.111
.093
.076
.055
.049
.04’3
.036
,015

.724

.658

.571
, SW
,46U
.406
,34a
.302
.271
. 2B!
, 197
.166
.124
,114
.0 M
.061
.047
.025
.OM
.015
.011

-.019

.71S

.657

.370
,512
.45*
.397
,84s
.BOO
.?64
,221
.192
.15~
.12s
.003
::::
.m?

-.022
:::::
-.037
‘.048

.b17

.566

.516

.653

. S96

. 20s

.229

.152

. Osa

.071
-.00s
-.obz
-,098
-,12s
-.146
-.184
-.179
-.19s
-.207
-.140
-.20A
-.17*

.944

.~57
● 874
.707
.714
.625
.55s
.500
.e65
.’214
.3E0
.362
,290
,235
,255
.214
0175
.160
● 140
.108
,o~7
.067

.090

.82s

.760
,671
,632
.567
.527
.*9
● b25
,s85
,35>
.’210
,281
.251
*221
.194
.1e2
.151
,120
.12s
.101
.062

.824

.784

.710
,653
,b17
,544
. as
.444
.405
. 3*O
, 335
.200
.210
.242
.211
.192
.174
,147
.1S4
.126
.099
.0*9

.’785
, 7s8
.605
,691
.591
,929
,464
,423
.s06
● 365
.311
,277
,241
.222
.191
0 19*
,146
.125
● L1O
.100
,0S5
.036

.747

.7s1

.*7O

.624

.$74
,910
,45*
,411
.538
.324
,297
,261
.22?
. laz
. 14!
.122
.120
.07a
, U65
.W7
.041
.W7

.657
,624
.58*
.535
.604
.407
. 3s0
.266
, 1-
,264
● 102
,0S7
owl

-,02s
-,052
-.081
-co~e
-0102
-.115
-.0s4
-. 12*
-.100

.
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. Prmuca C.aznki*  P, &

o.l@b/a 0.2Sb/2 0.4m/2 O.ow 0.7Eb~ 0.215b/Z o.16b/2  o.am/2  o.4~  Lmn O.?m u215*

H . 1.M s - 15.’93” s . 18.03°—
-.826

-1.254
-1.225
-1.252
-1.225
-1.  ZM
-1.224
-1.195
-1.1*5
-1.lM
-1.13s
-1.120
-1.110
-1.  lM
-1.091

-1. M2
-1.111
-1.105
-1.091
-1.092.
-1.094
-1.007
-1.079
‘1.070
-1. OM
-1.04a
-1.027
-1.00s
-.qa9
-.~7*

-.0’72
-.787
-.908

-1.006
-.9’76
-.942
-.002
-.655
-.617
-.60S
-.599
-.615
‘.$96
-.61s
-.645
-.665
-.673
-.641
-.637
‘.602
‘.676
-.615
-.466

1.027
1::::

.W3

.8s0

.741

.666

.619

.575

.48s

.-s

.Ma

.39*

.s54

.348

. S02

.’255

.2s7

.209

.169

.139

.035

O.m
1.:s
2.2a
8 .m
7.30

LO.W
lam
tom
35.CU
So.m
mm
30.M
&n.m
SO.m
lC,.M
rnkm
Os.l?a
m.m
rs.m
m.m
0s.00
Oo.m
Z8.m

1.11
2.W
s .m
7.00

LO.M
10 .m
tom
:S.m
w.m
22.W
m.m
#s.m
Bo.m
t6.m
Zo.m
Z2.m
m.w
7C.W
20.M
08.=
Oo.m
32.C.Y

O.m
1.28”
2.20
8 .Oa
r.za

10.OI
M .m
20.M
Za.m
So.m
am.ca
40.m
Zs.m
20.M
66.CC
W.C4
Z2.m
m.w
‘lE.m
W.m
23 .m
Zo.m
33.W

l.ac
2.00
Z.m
7.30

M.m
M.m
Zo.m
Zsm
ZO.m
as.m
40.m
u .Ca
q.m
22.CU
ea.m
22.C4
m.m
T3.m
w.m
ae.m
Oo.m
33.W

-.054
-.657
-.77s
-0890
-.061
-.s23
-.691
-.597
-.5*7
-.566
-.539
-.546
-.542
-.572
-.s9s
-.609
-.617
-.604
-.593
-.641
-.*45
-.626
-.553
1.001
l:.aa:
.848
. ‘lao
.684
.61*
.547
.52s
.433
.433
.411
.34’7
.303
.106
.259
.216
.190
.174
.144
.118
.001

-.423
-1.200
-1. zfl
-1.232
-1. 18*
-1.145
-1.079
-1.019
-.851
-.477
-.915
-.537
-.s4s
-.562
-.507
-.208
-.617
-.625
-.633
-.652
-.64s
-.6*5
-.s52

-.645
-1.231
-1.202
-1.220
-1.204
‘1.203
-1.149
-1.107.
-1.064
-1.02s
-1,012
-.998
-.991-.924
-.956
-.904
-.202
-.*57
-.582
-.572
-.507
-.570
-.571

-.808
-1.171
-1.1’72
-1.112
‘1.172
-1.101
-1.170
-1.145
‘1.135
‘1.113
‘1.094
‘1.077
-1.063
-1.049
-1.030
-1.002
-.S88
-.970
-.939
-.903
-.075
-.820
-.765

.’791

.’703

.726

.679

.6*S

.51*

.519

. ● 74

.439

.397
: fl:
.291
.2*7
.234
.204
.107
.159
.1-
.130
.109
.052

-1.00s
-1.089
-1.088
-1.001
-1.078
-1.080
‘1.070
-1.072
-1.*4
‘1.051
-1.047
-1.03s
-1.024
-1.011
-.997
-.*77
-.95s
-.940
-.921
‘.901
-. L7b8
-.a?.5
-.836
.738
.750
,’705
.6*5
.622
. *O
.507
.462
.421
.377
.34*
.310
.275
.229
.196
.161
.159
.128
.107
.064
.060
.033

‘.663
-.903
-.979
-.9b!
-.964
-.934
-.96*
::~~
- .96b
-.%3
‘.q62
-.957
-.~sl
-.942
-.920
-.932
-.91s
-.91a
-.918
-.921
-.926
-.924

.65?

.*4O

.bl~

.577

.524

.*5S

. 22s

.312

. 25*

.221

.154

.092

.060

.032

.004
-.021
-.042
-.053
-.071
-.037
-.084
-.073

-.W9
-.000
-.878
-.874
-.075
-.87s
-.875
-.873
-.s70
-.868
-.862
-.822
-.065
-.064
-.8*5
-.. %
-.060
-.861
-.860
-.858
-.833
-.032

.*45

.655

.65C

.631
:$:
.469
.408
.242
.310
.255
,192
,i61
.130
.102
.070
. w?
.032
.M3
.021

-.029
-.032

-.613
:1.299
-1.2B7
‘1.275
‘1.263
‘1.236
-1.1s5
-1.13#
-1.08s
-.634
-.5U6
-.532
-.60S
-.620
-. 6*2
-.664
-.671
-.601
~.j:f
-.2.43
-.619
-.557
.96!
.923
.850
.796
.751
.6S1
.629
.586
.5*O
.49s
.*5S
.422
.382
.351
.319
.200
.272
.234
.214
.190
.160
.103

-1.124
-1.012
-1.01s
-1.019
-1.030
-1.039
-1.043
-1.032
‘1.047
-1.037
-1.026-

-1.017
-1.012
-1. wa
-.-s
-.975
-.323
-.937
-.922
-.905
-.081
-. 85s
-.864
.731
.771
::
.674
.610
. S5B
.517
.675
.432
.402
.%5
.12s
. 2W
.247
.214
.204
.177.
.148
.124
.099
.035

-.980
-.33>
-.979
-.920
-.972
-.9’33
-.976
-.976
-.974
-.972
-.36!
-.%4
-.%6
-.959
-.9s7
-.9s6
-.952
-.9-
-.9*
-.942
-.924
-.308
-.923

.685

.774

. 7s7

.329

. no

.629

.345

.M5

.*4

.522

. ● 93
*456
.41*
. 37*
.337
.302
. 20s
.231
.22*
.191
.156
.100

-.a79
-.305
-.902
-a%
-.s96
-.8*5
-.-92
-. SW
-.005
-.232
-.0’77
-.802
-.alb
-.872
-. SIs
-.069
-.061
-.320
-.242
-.859
-.856
-.85*
-. *5!

-1.047
-.*S2
-.725
-r591
‘.502
‘.617
-.635
-.655

.C39

.850

.805

.758

.71*

.657

.59-

.552

.514

. 47s

.4s9

. @z

.367

.239

.3M

. 27a
: :5M5
.205
.106
.154
.109

-.953
-.9*1
-.030
-.?15
-.W7
:.896
-.881
- a l l

.791

. SO*

.766

.121

.689

.62*

. M9

.525

. 48?

. M*

.410

.371

. 33*

.312

.270

.246

. Zza

.201
● lB1
.161
.134
.071

.927

.875

. Sos

.’735

.69S

.625,

.590

.529

.*al

.442

.407

.371

.332

.299

.274

.24

.230

.201

.180

.155

.110

.007

.048

.026

. 7*3

.708

.672

.603

.546

.502

.460

.418

.306

.250

.31*

.292

. 25*

.223

.214

.104

.165

.154

.126

.088

.*5C

.654

.64*

.*1O

.570

.497

. - 7

. M4

. 29!

.2*7

.303

. la

. 10s

.07S

.052

.02s

. m4
-.00?
-.02U
-.013
-.05E
‘.057

a - 20.19 . . 22.28”H = 1.00
-.121 -.106

H - 1.00
-.211 -.935-.980  -1.113  - 1 . 0 9 1 -1.112

-1.2s3
-1.216
-1.233
-1.202
-1.217
-1.209
-1.195
-1.167
-1. 14s
-1.129
-1.111
-1.093
-1.073
-1.05s
-1.062
-1.024
-1.002
-.988
-.968
-.94*
-.910
-.293

-1.024
-1.062
‘1,063
-1.05B
-1.056
-1.056
-1.021
‘1 .044
-1 .U50
-1.042
-1.02*
‘1.039
-1.036
.lOms
-1.031
-1 .m6
-1. mb
-1.00’2
-. 99*
-.992
-.W1
-. 90s
-.971

-.932
-.915
-.916
-.914
-.114
-.!15
-.916
-.91*
-.914
-.*16
-.913

.-.915
-.914
‘.915
-.915
-.909
-.911
-.Q14
-.911
-.308
-.910
-.910
-.910

-.902 -1.2S9
-1.011 -1.276
-1.0e6 -1.273
-1.05s  -1.270
-1.019 -1.257

-.8’72 -1.222
-.704 -1.177
-.G57 -1.182
-.642 -.877
-.635 -.603
-.652 -.650
-.626 -.*54
-.635
-.64s
-.608
-.705
-.675
-.668
-.6s5
-.643
-.62S
-.638

-1 .24R
-1.214
-1.z!q
-1.204
-1.238
-1.232
-1.220
-1.1~~
-1.178
-1.163
-1.146
-1.129
-1.099
-1.046
-.9~7
-.962
-.9s1
-.091
-. S*9
-.B1O
-.700
-.754

-1.0s0
-1.083
-1.081
-1.081
-1.000
-1.073
-1.052
-1.0*1
-1.044
-1.031
-1.017
-.999
-.982
-.969
-.947
-.94*
-.942
-.9>1
-.929
-,929
-.917
-.901

-.989
-.991
-.995
-.992
-.995

-1. m4
-1.006
-.995
-.992
-.981
-.979
-.975
-.967
-.960
-.956
-.942
-.929
-.92’2
-.qlb
-. n96
-.877
-.292

-i. m*
-1.102
-1.150
-1.12s
-1.097
-.~s3
-.755
-.705
-.bO*
-.67*
-.62*
-.607
-.639
-.tza
-.673
-. ’300
-.702
-.?la
-.786
-.77*
-.765
-.72-

-1.2M
-1.267
-1.264
-1.261
-1.255
,-1.241
-1.216
-1.211
-1.010
-.805
-.70S
-.602
-.*~3
-.724
-.763
-.771
-.789
-.797
-.807
-.8W
-.791
-.778

-.6*4
-.620
-.707
-.712
-.6q8
-.677
-.6s7
-.697
-.709
-.707

.971

.9*S

.909

.894
: q:
.601
.642
.601
.556
.521
,A8S
.444
.409
.3’rf
.342
.323
.2s9
.264
.232
.201
.141

1.0_7
1.114
1.038
.~54
.nao
.790
.729
.676
.633
.551
.543
.610
, ● 5*
.*13
.404
.357
.307
. 28q
.25*
,212
.179
.117

.868

.Eas

.850

.802

.’/71

.710

.617

.61*

.571

.532

.497

.460

.425

.396

.Iw

.3’32

.307

.276

. 24~

.228

.194

.139

.706

.022

.801

.762

.732

.623

.628

.5a7

.550

.5%

. ● m

.431
,2*5
.369
.335
.302
.224
.256
.227
.206
.172
.106

.710

.716

.’769

.742

.708

.653

.609

.M7

.525

.403

.*53

.415

.i8i

.33*

.296

.2*2

.251

.217

.189

.163

.133

.002

1.020
1.llV
1.069
.330
.929
.039
.773
.72s
.670
.603
.588
● 562
;:;:
.445
.s9a
.345
.321
.29S
.2*2
.190
.120

.973 .862 .7s7

.9S7 .896 .827.

.944 .079 .321

.095 . S* .792

.050 .014 .764

.790 .734 .714

.728 .701 .b62

.6S0 .656 .*1Q

.647 .*12 .5s4

.602 .572 .541

.566 .530 . W*

.52S . 5W .465
,485 , 4e ,428
.*51 .432 .406
.*1* .295 .370
.205 .360 .9s0
.361 .342 .313
.319 .303 .281
.29s .279 .252
.7.66 .253 .227
.22s .20q .187
.159 .155 .116

.629

.64s

.6*5

.*M

.*21

.561

.501

.442

.384

.351

.291
.220
.19S
. lM
.124
.109
.07*
.m
.032
.042

-.010
-.020.
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TABLE L - 2TEEL  WING PRE2SURE  COEFFICIENT OATA F~ TEE ~

FUNOE OF ANGLE  OF AnA~  ~ WC12  NU~ER . Cmtlnued .

.r
Premure cmfkiq P, ak

0.16b/2 0.~b/2 0,4 W/2  0.60b/2 O.’lob/a 0.9Bb/Z o.12b/z 0.2bb/Z o.4~ o.~a o.76b/a  o.oBb/a

P0rcm12
c

0 .m
1.16
Z.M
6.m
T.ba

lo.oa
ls.oa
Zo.m
Zu.m
ao.m
an .Oa
U.m
Maw
00.00
nm.m
mkm
22.W
m .m
?2.M
80. M
M.m
m.m
m.m
1.Z8
t.ma
a.oo
7.10

10.W
16.CO
Zo.w
28.C.I
30.m
ac.m
40.W
4s. m
60.m
Sm.m
Za.m
#aaw
m.m
‘lS.m
M.w
Z2.m
m.m
Z2.oa

SW
1.11.
!.20
S.m
7.6U

10.CO
16.m
ao.m
2t..m
ao.oo
3s.00
40,m
46.ca
80.W
Ma
20.M
Moo
m.m
?z.ba
W.m
al .C.J
W.m
mew

::H
6.m
7.00

10.W
16.M
Zo.m
20 .m
C-a. w
J6.m
40.CO
46. W
ZO.m
58.CQ
m.m
64 g
72.W
80.00
lS.CU
90.W
06.00

n.

-.019
.s12
.262
.212
.185
.158
.121
.056
.055
,023

-.001
-.039
-.016
-.027
-.042
-.000
-.020
-.092
-.09S
-.12Q
-.196
V103
-,077

1.0s a
,69s
.201
, 190
. 14!
.107
.070
.046
.015
.00s

-.012
-.012
-.049
-005s
-.061
-.109
-.125
-.122
-.129
-. L*O
-.137
-.194
-Olla
-.112

- -2.02= H , 1.0s -0.c6=

.737

.245

.173

.140

.120

.095

.066

.027

.027

.011
-.022
-.033
-.033
-.042
-.oaz
-.100
-.10s
-.100
-.116
-.120
-.116
-, 10*
-.107

.467.303

.204

.147

.103

.077

.045

.013
~::g

-.OM
-.06s
-.080
-.090
-.127
-.144
-,158
‘. 199
-.159
-.160
-.162
-.161
-.252

.616

.296

.220

.146

.102

.072
,039
.011

-.009
-.023
-0051
-.067
‘.095
-.121
-.150
-.17*
-.17a
-.212
-.22s
‘.236
-.230
-.209
-.220

.560

.357

.234

.195

.151

.112
,Oti

-.02s
-.122
-.15s
-.176
-.23?
-,239
-.26*
-,27?
-.263
-.205
-.280
-.279
-.269
-.249
-.22?
-.296

-.001
.2?2
.1*4
.100
.000
.0* 7
,050
.007

-.00a
-.091
-,055
-.006
-. O’2*
-.O*S
‘.009
-.132
-.130
-.144
-.152
-.180
-.201
‘.165
-.1$0

.758

.065

.02s

.025

.025

.015

.000
-.027
-.042
-.051
-.07b
-.098
‘.109
-.W7
-.126
-.159
-.1s5
-.161
-.12.8
-.100
-.102
-.119
‘. 174

.722

.000

.02*

.024

.012
-.005

.-.030
-.059
-.057
-.07s
-.094
-.117
-.1s2
-.1s7
-.162
-.1s0
‘.1S7
-.188
.::~fi
-. 19s
-. 1-S
-.100

.725.064

.01s

.005
-.016
-.Q32
-.064
-.02s
-.085
-.100
-.116
-. 14*
-.150
-.171
‘. 129
-. mz
-.216
-.222
-.221
-.224
-*21*
-.210
-,201

-. we
-,0s1
-,014
-.03s
-.056
‘.06S
-.096
-.0*1
-.101
?. 1~6
L,t45
-.1*O
-,132
-.!9*
-.21?
-. 2s6
-. ?z#
-.2s’7
-.246
-.237
-,22s
‘,229

. 6!4

.0s?
-.001
-.026
-.052
-.053
-.0’76
-.095
-.111
-.121
-.245
-.163
-. 1S5
: :;:

-.246
-.2s7
-.2S5
-.2*7
-.200
-.26s
-.242
-. 24!

.7s!

.147
-.04s
-.05;
-.059
-.07#
-. loa
-.116
-.19s
-.201
-.201
-*25L
-.2s9
::!::
-.2**
-.228
-.294
-,2s5
-. 2**
-. 2+7
-.230
-.225

tow
.019

-,00’/
-,022
-,050
-.066
..023
-.105
-.oas
-.100
-,147
-.119
-.150
-.1e4
-.200
-.zza
-.zza
-.268
-,2M
-.279
-.262
-.16b

-, 1s0
-.l M
-.09s
-.101
-.111
-,107
-.112
-.111
-.113
-.141
-;169
-.isl
-.las
-.2U*
-.226
-.2>9
-.224
-.2s2
-*au
-.2.26
-.269
-,229

-.420
-.109
-.14’2
-.158
-.156
-.1s0
-.169
-, 149
-,152
-.172
-,187
-.201
-,210
-.292
-.256
-.260
-.263
-.269
-.273
‘.27S
-.272
-.248

-.507
-.492
-.183
-.205
-.223
-.210
-.23*
-.19a
-.196
-.214
-.23*
-.254
-.275
-.2B1
-.295
-,SLS
.-.30s
-.SW
-.316
-.311
-.297
-.277

-.761
-,618
-.4s4
-.26s
-.2!0
‘.239
-.269
-.243
-,2s9
-.247
-.254
-.274
-.298
-.32s
-.’24s
-.357
-.ss9
-.3s2
-, 142
-. ’228
-.S15
-.2s2

-.707
-.722
-.6M
-.593
-.940
-.419
-,319
-.M6
-.272
-.21s
-*23?
-.262
-.244
-.301
-.IIQ
-.s29
-,310
-.117
-.320
-.271
-.315
-.282

,192
,1s1
.09s
.074
.044
.024

-.001
-,019
-.003
:.OM
-.079
-. O**
-.oq!
-.114
-.144
-.149
-.149
-.100
-.209
-*Z13
-.20s
‘,151

.067

.012

.013

.007
-m*
-.009
-.040
-.0s0
-.060
-.067
:.09s
-.oa4

1
?.1 4
-.1 1
-.161
-.1**
-.15’/
-,102
-s199
-.201
-.206
-,192

.017
,002
.000

-.017
-.0s4
-.OM
-.061

.-.051
-.070

c!::
-,122
-.14!
-.167
-.102
-. 1*1
-. 1S5
-.197
-.209
-.206
-.20s
-.198

-.027
-.*O
-.*Z
-.052
-, 04s
-Omc
-. 107
-.111
-,120
-. 14*
-,157
-.170
-. L9S
-.222
-.242
-.262
-.234
-.272
-. 2s1
-. 2s9
-.280
-.MC

-.080
‘,07S
-.002
‘.097
-.096
-.109
-.139
-.104
-.201
-,172
-,22$
-.261
-.2*3
-.27*
-.209
-.20s
-.206
-.2b9
-.27s
-.211
-.262
-.225

.

.

x=
-.oo~
.119
.05S

-.008
-.025
-.041
-.040
-.047
-.oea
-.134
-.121
-.154
-.1**
-.1!0
-.1s2
-.198
-.201
-.211
-,215
-.245
-.264
-,241
-, 165

1.03

.722
-. loa
-.150
-.123
-,090
-.086
-.091
-.110
-.10a
-.122
-.147
-.lbl
-.174
-lb?
-.194
- .22s
-.222
-.221
-.228
-.26s
-.264
-, 243
-,23s

a
.645

-.2M
-,184
-,138
-.1s0
-.136
-,135
-, 156
-.150
‘.156
-.173
-.19a
-.209
-.219
-.2s4
‘.240
-.252
-.252
-.2s7
-.257
-.257
-.2*O
-.24s

- 1.96°
.644

-.473
-.$29
-.190
-.191
-.120
-.174
-.200
-.19s
-, 193
-.203
-.232
-,249
-,250
-,276
-,282
-,288
-,2W
-,2%
-.291
-.22a
-.275
-.294

n 1 .0s a=
.540

-.779
-.692
-.607
-.206
-.226
.-.225
-.242
-.2s7
-.23s
-,244
-,266
-,278

--,2*8
-, 297
-.s11
‘,914
-.21!
-. ’220
-.314
-.31*
-.202
-.29!

.654
-.55!
-.476
-.s21
-.241
-.234
-.2s2
-. 2s0
-.229
-.22*
-.245
-.241
-.279
~;::

-,336
-, 320
-,341
-.342
-.336
-.302
‘.277
-.276

.727
- .4s9
-.628
-.575
-,524
- .4U0
-.410
-.29s
-.293
-.210
-.234
-.271
-.260
-,207
-0500
-,28$
-.316
-.925
-.31?
-.308
-.291
~:fl:

-002s
.036

-.032
-.1*2
-.14*
-.155,
~:;;:

‘-.160
-.215
-.105
‘,219
-.229
-.201
-,214
-.260
-.263
-,272
-,270
.-.2v#
-,314
-.295
-.202

.452
-.68!
-.421
-,114
-,203
-,192
-.17*
-.123
-.183
-.192
-.214
-,229
-.230
-.23s
-.257
-.278
-.280
-.281
-.205
-.29*
-.29*
-.295
-.275

.52S
-.041
‘0764
-.*?2

.s14
-.077

.6*2
-.68S
-.901
-.s5$
-.7s9
-.761
-.74*
-.725
-.711
-.644
‘,601
‘,624
-,527
‘.5~0
-.5?0
-.547
-,*U6
-, S**
-.2s4
-,931
-.223
-.317
-.s32

-. aO*
-,750
-. ‘/09
-.4a1
-.663
‘.64*
-.354
-. 24+
-.s16
-.321
-.137
-.359
: ;::

-.393
-, 409
-. *1Y
-. *14
-. so>
-. 32s
-. 207

-.*5t
-.627
-.42s
-.?5a
-.270
-.275
-.277
-,203
-.M*
‘.327
-.s47
-.3s2
-.2*1
-.35a
-,ss7
-, z5b
-,324
-. S*4
-.31*

.291

.245

.200

.174

.140

.112

.061

.066

.066
,008

-.OW
,012

-.03?
-.065
-.oeo
-.090
-.003
-.135
-.lla
-.131
-.193
-.089

,261
.17>
.15.2
,117
.o~z
.074
.042
.045
.023

-.010
-.010
-.015
-.0ss
-.075
-.097
-.108
-.097
-.122
-.135
-.134
-.1s4
-.115

.262
, 195
,1!5
,112
.002
.062
.038
.02s
,006

-.012
-.012
-.046
-,07s
-.090
-.117
-.123
-, 12s
-.121
-.240
-,197
-.191
-.125

.291

.223

.171

.124

.098
,050
.018
.004
,003

-.026
-.047
-,081
-.110
-.122
‘.149
-.16$
-.155
‘.162
-.171
-*1W
-0163
-, 175

.332

.240
,172
.1*1
.106
.061
.027
.004

-.012
‘.043
-.057
-.oe*
-.117
-.147
‘.168
-.192
-*19~
-.217
-.215
‘.245
-.242
-,229

.293

.236

.167

.14S

.110
,052

- .01!
-.088 -
-.141
-.1s6
-.192
-.235
-.257
-.277
-.279
-,2’70
-,279
-,266
-.269
-,zl#
-.291
-.21s

.420

.Seb

.’247

.s06

.263

.222

.100

.162

.153

.000
,Ovo
.09 t

-:g~
-,01!
-.02s
:::!
-.05B
-,049

.*S9
#Js9
.208
a 227: R:
,103
.147
.11*
.009
.016
.050

-::::
-.022
-.031
-.032

--.05
-.05t
-.059
-.065
-.001

.440

.?.41

.296

.246

.210
,181

.146
.121
.102
,07S
.056
.0?3

::8?3
-.0s4
-.03s
-.044

.-. 062
-.070
-.067
-.066
-.066

.4’7a

.394

.311

. ?s!

.224

.1a7

. 1s9
● 1O*
.mo
.054
, O!*

-,CO1
::8#i
-.05s
-,072
-,071
-,092
-, 10s
-, 109
-,1O*
-,116

. 5Z6

.422

.130

. 27*

.2$1
,!81
.145
.112
.082
.013
.0s1

-, W2

::2$1
-,091
-.120
-,122
-,1  V
-. I ?0
-.183
-.17s
-,172

.455

.2W
,>22
,270
.222
0143
.065

-.00*
-.062
-.092
-.130
-.1s4

1
-.? Y
-,2 s
-.25$
-.266
‘.214
-,211
-,27?
-,220
-.271
-.2s9

●
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TAELE I.- STEEL WIX90 P~UR2 COEF~T DATA FOR TE2 T5T

MGE  OF AWGLE OF ATTACK AND  MCE m22BER - C-uzd
.

Pmssura  cm fflcle* P, ak

O.1.zbp 0.26b/2 o.4m/2 o.8m/2 o.m/2 o.9mfi o.lab/a 0.2Sb/Z 0.40b/2 O.llmfi 0.7W12  O.wbf  2

M

-.093
-.100
-.laz
-.313
-.31*
-.315
-.2*1
-.223
-.279
-.3W
-.296
-.331
-.33s
-.311
-.323
-.370
-.371
-.376
-.373
-.401
-.41*
-.305
-.271

.s35

.518

.472

.41s

.361

.300
::::
.195
.109
.121
.12*
.057
.021
.025

~::fl
-.039
-.054
-.075
-.082
-.0a6

.

.

1.03

.495
-.942
-.891
-.625
-.352
-.3s8
-.314
-.304
-.25s
-.306
-.1*
-.l  M
-.347
-.3W
-.36~
-.394
-.329
-O>es
-.391
-.602
-.*O3
-.’298
-.369

a
.399

-.966
-.873
-.808
-.7M
‘.716
-.350
-.29b
-.290
-.207
-.2W
-. ’210
-.325
-.331
‘.S42
-.354
-.352
-.25A
‘.361
‘.S56
-.353
-.340
-.314

= 5.99 M

-.059
-.116
-.222
-.3*?
-.35?
-.247
-.253
-.227
-.26s
-.318
-.277
-.31s
-.314
-.290
-.30s
-,S46
-.s4s
-.34s
-.342
-.366
-.9T7
-.355
-.25*

= 1.0s

.386
-1.030
-.9*G
-.71*
-’.519
-.386
-.33s
-.310
-.299
-.299
-.316
-,>29
-.320
-.330
-045
-.361
-.366
-.364
-.3*7
-.375
-.375
-.37s
-.364

.714

.614

.535

. *7*
● U2
.351
.360
.313
● 27$
.245
.221

..122
.1**
.127
.104
.0s5
.079
.052
.041
.036
.030
.017

a.
.236

-1.021
-.234
-.-2
-.871
-.sba
-.777
-.43a
-.401
-.355
-.’242
-.s57
-.370
-.320
-.389
-O$m
-.399
-.’299
-.405
-.401
-. ● N
-.335
-.383

. 7.92”
.342

-1.098
-.932
-Saw
-.213
-.791
-.730
-.697
-.473
-. 43s
-.367
-. 3+9
-.349
-.*1
-.380
-.3a7
-.399
-.397
-.397
-.395
-.395
‘.?.86
‘.367

.290
-1.036
-.976
-.9.08
-.222
-.833
~o::;
-.747
-.720
-.721
-.714
-.704
-.57,
-.497
-.M4
-.4M
-. 4*5
-.445
-.449
-.435
-.381
-.324

.642

.545

. 4s5

.395

.345

.Zw
.240
.20s
.172
.133
.110
.07t
.044
.W4

-.022
-.051
-.052
-.089
-.109
-.120
-.120
-.111

.601
-.624

-1.0*9
-.393
-.927
-.WO
-.274
-.S51
-.8W
-.799
-.721
~:~:
-.71S
-.716
-.705
‘,714
-.714
-.716
-.712
-.701
~::~

.120
-1.113
-1.051
-.977
-.~35
-.996
-.252
-.LI1O
-.799
-.7h7
~. p6$
-.309
-.487
-.*73
~, :::
-.453
-.452
-.451
-.451
-.4*Y
-.426

.0s1
-1.123
-1.072
-1.012
-.966
-.962
-.916
-.08s
-.047
-.252
-.82*
-.015
-.025
-.2a9
-.207
-. 00s
-.704
-0625
-.507
-.=6
-.513
-.425
-.333

.440
-.963

-1.134
-1.079
-1.031
-1. MS
-.977
-.953
-.915
-.900
-. 22s
-.s32
-.205
-.013
-.81*
-.807
-al l
-.s19
-.823
-.821
‘.815
-.822
-.833

1.26
:.CO
5.M
12:16 .m
Zo.m
:S.m
m.m
az .m
do.m
W.m
m.m
S6.W
Za.m
a.m
m.m
:::
Z2.m
90.M
33 .m

.562

.451

.s83

.327

.292

.2*9

.229
:;:;

.12*

.105

.072

.097

.012
-.006
-.02s
-.027
-.056
-0063
-.061
-.0’73
-.081

.s93

.511

.435

.377

.245

.294

.249

.221

.194

.159

.139

.106

.000

.0*3

.041

.Ozb

.021
-.W*
-.013
-.013
-.014
-.019

e
.044

-1.163
-1.004
-1.036
-.914
-.952
-.892
-.703
‘.572
-.532
-.*78
-,430
-.414
-.419
-.431
-.042
-.4*O
-.4*5
-.4s4
-.45*
-.*S*
-.4*3
-.443

.619

.532

.640

.324

.347

.297

.236

. 20s

.120

.144

.119

.087

.057

.041

.018
-.002
-.002
-.0s4
-.om
-.050
-.048
-.062

- 9..99”
-.108

-1.1*5
-1.136
-1.072
-1.028
-1.003
-.946
-.911
-.896
-.872
-.857
-.808
‘.661
-.02s
-.620
-.603
-.5W
-.577
-.557
-.540
-.527
-.305
-.472

.555

.490

.433

.S63

.316

.225

.145

.070

.016

.010
-.066
-.12*
-.15s
-.102
-.197
-.215
-.230
-.220
-.23a
-.192
-.zn
-.210

.705

.*96
.6s0
.575
.511
. 4*1
.303
.S52
.317
.227
,243
.235.
:;;:

.118
,106
.075
.065
.04#
.028
.023
.024

.627

.61$

.520

.471

.*M

. 37s

.325

.=1

.260

.225
,199
.126
.lW
.118
.091
.078
.064
.041
.031
.031
.0s1
.018

.693

.612

.525

.*6

.426

.368

.306

.270

.242

.303

.172

.13*

. lW

.091

.066

.043

.0s2

.004
-.004
:: yo;

-.022

.70s

.621

.532

.475

.-1

.359

. zo~

.2’/0

.235

.193

.111

.1s1
: Lo

.028
-. m3
-.W9
-.OU
-.056
-.W8
-.021
-.057

.611

.548

.489

.427

.175

.284

.204

.141

.074

.059
-.015
-.07s
-.105
-.136

.-. 154
-.186
-.190
-. 1?0
-.200
-0165
-.212
-.182

n I 1.03 K

-4121
-.6a3
-.594
-.721
-.*EO
-.640
-.496
-.*21
-.415
-.438
-.+12
-.427
-.42s
-.446
-,456
-.403
-.4s2
-.498
-.487
-.521
‘-.520
-.510
-.442

- 1.03

-.159
-1.133
-1.092
-1.05S
-.99*

,-0951
-.WO
-.805
-.937
-.3**
-.295
-.*2O
-0435
-.047
-.465
-.49*
-.5W
-.504
-.508
-.335
-.530
-,530
-.499

, U.M”
-.59s

-1.046
-1.032
-1.03*
-1.040
-1.038
-1. M8
-.342
-.952
-.922
-.302
-.S32
-.868
-.858
-.346
-.027
-.812
-.WS
-.aot
-.793
-.777
-.657
-.540

m.

-,&w
-1.087
-1.073
-1.096
-1. OM
-1.021
-.943
-.907
-.860
-.228
-.010
-.794
-.774
-.740
-0715
-.672
-.607
-.541
-.502
-.500
-.50s
-.50$
-.510

.044
.000
.735
.677
.640
.570
.515
. 47s
.435
.397
.365
.320
.299
.275
.240
.221
.204
.180
.1*
.155
.134
.104

O.m
1.25”
2.20
a .m
r.zu

10.M
Ia.m
20.W
w.m
m.m
S6.00
40.W
48.09
ZO.m
W.m
3Q.W
22.M
m.m
73.W
Za.w
Z2.m
30.00
W.m

-.091
-.260
-.358
‘.51S
-.496
-.479
~:;~
-.332
-.373
-.333
‘.S64
-. W9
-.355
-.366
-.403
-.407
-.M7
-.399
-.424
-.4*1
-.424
-.325

.206
-1*13b
-1.06S
-.8s0
‘,6W
-.611
-*518
-,463
‘,b26
-.387
-.371
-.371
-.371
-.373
‘.191
‘.419
-.417
-.418
-.424
-.437
-.430
-.438
-.426

.203
.716
.*22
.562
.522
.063
.429
.37s
.338
.s09
.272
.241
.203
.170
.152
.131
.126
.096
.085
.07S
.066
.044

-.210
-1.1ss
-1.155
-1.109
-1.058
-1.032
-1.012

-.9S2
-.943
-.929
-.921
-.912
-.912
-.909
-.V09
-.9L0
-.897
-.861
-.7W
-.64*
-.559
-,507
-.467

.239
-1.074
-1.190
-1.161
-1.120
-1.101
~;::fl

-1.038
-1.001
-.922
-.924
-.OW
-.W9
-.902
-.303
-.308
~:;  g

-.922
-.922
-.Q27
-.9*6

-.760
-1.*5
-1.0*4
-1.040
-1.043
-Iowa
-1.024
-1.020
-. W7
-. 97s
-.260
-.941
-.934
-.91n
-.902
-.321
-.az9
-.798
-.752
-.714
-.M6
-.610
-. SW

-.290
-1.102
-1.120
-1.11*
-1.101
-1.101
-1.091
-1. ono
-1.032
-1.020
-.97s
,-.2Q1
-.959
-.930
-.9*4
-.931
-.qos
-.029
-.895
-.2S5
-.a’/7
-.307
-.W2

.205

.303

.742

.663

.s98

.516

.449

.410

.37*

.201

.292

.284
,218
.176
.Ias
.147
.113
.102
.003
.062
.03a
.041

.797

.694

.611

.55s
,511
*4W
.394
,359
.32s
:::~
.222
.19s
,17s
.146
.122
::::
.020
.080
.C6S
.009

.7*9

.609

.5W

.542

. ● 99

.438

.376

. S40

.300

.262
,297
.195
.170
.151
.123
,099
0066
.062
.055
.054
.05a
.022

.7*1

.670

.594

.540

.490
.+27
.s73
.3s3
.292
.252
.227
.107
● 1W
.113
::~4
.047
.014
.001

-.005
-.D05
-.012

.6+6

.59s

.5*1

.*31

.427

.335

.260

.133

.125

.112

.037
-.024
-.057
-.086
-.109
-.161
-.141
-.149
-.167
-,125
-,166
-.1>1

.WS

.979

.902

.812

.7*1

.657

.586

.s38

.496

.Ws

. 4a*
,3V9
.327
.294
.291
.250
.205
.194
.173
.140
.120
.029

.?14

.890

.767

.704

.663

.595

.5s7

.501

.45s

.4;6

.3.56

.353
,310
.279
.2s7
.227
.212
.18*
.172
.158
.136
,097

.307

.77?

.700

.657

.614

.556

. 4W

.W5

.417

.378

.345

.303

.271

.252

.22!

.192

.121

.157

.146
, 134
.123
.075

.nl

.75*

.691
: ~:
.541
.483
.445
.405
.220
.331
. 2W
.250
.217
.1-1
.149
.14*
.117
.103
.0B6
.075
.046

.*85

.657

.612

.567

.520

.412

.363

.301

. 2a6

.m*

.13*
!:::
.022

-.004
-.0s7
-.04$
-.056
-.069
-.041
-.079
-.065
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MC6E OF MLE OF A~ACK ANLl  62ACB  ~ER - Ccmoltid

G
c

—
O.m
la
l.m
8.W
?.m

10.W
16.m
m.m
U.M
W.m
82 .m
40.m
46 .W
M .m
32.(Q
m,m
m.m
ma
m.m
t o m
22 .m
Zo.m
m.m

1.18
t.m
s .m
7.60

Io.m
10 .W
m.m
m.rn
20.W
at.oa
40.Qa
4U.M
10.00
M&
a .Ca
S.W

76.m
m.m
m.m
mm
Z2.m—

Pr9sBure coet(lcien~ P, ● t

o.16b/a o.25b/2 0.40b/2 0.6%/2 o.’i6b/2 Q.Q5b/l o.1241/2 o,2b/1 0.4W 0.6~ 0.76~ 0.W2

n = 1.03 a - 15.85°
-.152
-.604
-.715
-.027
-.’294
-.761
-.602
-.517
-.4-
-.506
-.476
-.406
-. ● w
-.519
-.522
-.5s1
-.9ss
-.593
-.562
- .m7
-.591
-.579
-.207

1.OIB
1.OM

0967
.077
.204
.720
.645
.s~s
.557
.462
,465
.448
,3.20
.342
.339
.29s
.220
.2s7
.’209
.175
.151
~

-.37s
-1. let
-1.17*
-1.146
-1.1OT
-1.064
-1.016
-.977
-.743
-.*1*
-.*M
-.476
- .4*9
-.503
-.527
-.552
-.561
-.546
-.573
-.585
-.509
-.507
-.509

-.588
~; : ;~

-1,132
-1.107
-1.105
-1.066
-1.02$
-.984
-.956
-.939
-.929
-.920
-.209
-.883
-.810
-.721
-.220
-.517
-.513
-.526
-.522
-.518

.950

.90s

.030

.767

.727

.Mo

.619.

.559

.514

.475
,444
. *W
.3*
.3s6
.30*
.260
,?64
.2s3
.214
. X97
.173

. 1 2 6

.276

.am

.795

.742
,706
.638
.501
.537
. ● 97
.4s7
,425
. Sw
.*54
.!91
: :;:

.255

.22!

.210

.Zw

.170
~

-.alz
-1.072
‘1,076
-1.068
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Figure 3.- Ty-pical flow study photographs for
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